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oA, we approach the close of 


another year, our thoughts cannot 


help but tum to those who have 
contributed so materially to our suc- ” 
cess .... our customers whom we own | 
always regard as our friends. ry 
Many of these friendships have 79. 
covered a long span of years. Others JX | 
have ripened recently. Some friends A 
we have been privileged to meet and TY 
et 


to know personally. 

May we express our deepest ap- 
preciation for their patronage and 
good will in the past and wishing 
all a 





Very Merry Xmas and 
A Happy New Year 





mem GUM My, hemecal Company. Arc. 


538 FOREST STREET, KEARNY, N.J. 
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Plating on thin ice 


After the sword-like runners of quality-priced ice skates have 
been ground and heat-treated, the task of depositing a chrome or 
nickel plate on the blades demands precision plating. 


But as in all electroplating, you’re plating on thin ice indeed 
if the metal surfaces you present to the plating bath are not 


*thiemically clean. 


That is why many leading ice-skate manufacturers remove 
quenching oils and, smut with an Oakite compound specifically 
designed for use in connection with anodic degreasing. Oakite 
chemical conditioning of surfaces assures uniform adherence and 
brightness of plate . . . holds costly rejects and downtime to an 
absolute minimum. 


Direct and reverse-current cleaners are among the many 
Oakite materials helping to send up the red ball of fast, trouble- 
free production in plating shops. Whatever your plating problem, 
consult Oakite for scientific surface preparation that speeds and 
saves. Call your local Oakite Representative, or write on letter- 
head for free technical data. No obligation, of course. 


OAKITE PRODUCTS, INC., 40 Thames St., NEW YORK 6, N. Y. 
Technical Service Representatives Located in All Principal Cities of the United States and Canada 
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« INDIANA Hoosier Supply ¢ © 2368 Dundas St. West Torarto, Ontano 
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METHODS AND RIGID 
LABORATORY CONTROLS . 99% P 10S - 
ASSURE UNIFORM HIGH eee 

QUALITY. a ROCARB 


ROLLED CARBO! 
ee see 99% = ’ 





Types of Anodes 


and Paint Chemicals CAST OVALS © 
to McGEAN. - SPECIAL SHAPES = 


95/97% 


THE McGEAN CHEMICAL COMPANY 


CLEVELAND 15, OHIO 
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@ Here’s an M&W finish that permits accurate reten- 
tion of all desirable surface qualities of most metals . . . that 
adds lasting protection against heat, cold, weather, corrosion, 
stain and perspiration — Dulac Clear Universal Lacquer #462. 
It’s formulated to give good adhesion with either the spray, dip 
or brush method. And it fits into fast production schedules because 
in five to ten minutes this successful general purpose lacquer dries 
out of dust . . . hardens in one hour. For complete information, 
write for Technical Data Bulletin 110 or let an M&W technical 


consultant discuss your requirements privately with you. 


PIONEERS 
IN PROTECTION 


& Biel eel 
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TO BEAT THE 
adi ff e SHORTAGE 


«+. and step up 
your polishers’ 
production, too! 


HERE IS one shortage that actually 
can give your production a lift! It's 
easy: Take the bull by the horns. Say 
goodbye to glue. Switch to new, mod- 
ern GRIPMASTER — the amazing, 
patented polishing wheel cement that 
boosts polishers’ production an average 
of 47% more pieces per head! GRIP- . 
MASTER contains a secret new high 
heat resisting ingredient. It does not 
"glaze" on the wheel. One grade 
grips all grains—250 to 20. GRIP- 
MASTER is the only patented j 
polishing wheel cement g0 


available! 
























A few jobber territories 
still available. 


me Ge GED GED G8 © ame owe ee ee ee 


GRIPMASTER DIVISION IN CANADA: 

Neison Chemicals Corporation Nelson Chemicals Corp. 

Comerty way Bleach ea Chemical Co.) Windsor, Ontario 
Schaefer Highway, Detroit 27, Mich. 


Please send us a generous free sample of Gripmaster. 
COMPANY. 
ATTENTION 


ADDRESS. 
ary. STATE. 
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WONDERBAR 


PURICO WONDERBAR is a buffing composition developed 
by THE PURITAN MANUFACTURING COMPANY to reduce 
time and cost spent on buffing. This patented pre-saponified 
Tripoli bar composition leaves less residue after buffing . . . 
requires simple rinsing . . . eliminates difficult manual 
scrubbing from intricate patterns. 


PURICO API 
INHIBITOR PURICO ZN 


For quick action, highly effec- Provides lustrous, long lasting 
tive! Added to acid, it descales finish on zinc products. This 
-.. Cleans... inhibits attack black oxide finish penetrates 
on iron and steel . . . leaves the metal directly . . . elim- 
-base metal free from embrittle- inates the danger of chipping 
ment. or flaking off. 


Start with a Good Finish 





THE 











oe 


MANUFACTURING COMPANY 
WATERBURY, CONNECTICUT 
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COST NO MORE THAN 
THE OLD, LARGE TYPE 





Size meets screen specifications of thru 4 on 32 mesh. 


Many platers are surprised when they learn 
Harshaw’s Single Nickel Salts cost no more than 
the old large type. It’s true...when you order 
Harshaw Single Nickel Salts... you get uniformly 
small NiSO,6H,O crystals, far superior to the 
old kind. These new type crystals of high purity 
dissolve rapidly and flow freely. Contact the 
Harshaw branch nearest you for more information, 


or for prompt attention to your order. _, 
SHAW 


HAR 
‘ue HARSHAW CHEMICAL <o. J 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL CITIES 
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NANKERVIS 
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The Nankervis Electro-Reversal 
Control Unit. 


This unit consists of a generator polarity reversing 
and controlling mechanism designed for use with low 
voltage electroplating generators. The unit controls 
the output polarity of motor generator sets and is 
designed to not only reverse the polarity, but also 
to control a selected time cycle between the positive 
and the negative. 


This unit is also arranged so that the different 
ratios of these cycles can be used intermittently. 
For instance, a time cycle of four seconds positive 
to one second negative may be operated for two 
minutes then automatically will be followed by a 
positive cycle of three seconds positive and three 
seconds negative for a period of one minute. The 
relationship of one cycle to the other and the length 
of the positive and negative phases of each partic- 
ular cycle are readily adjustable. 


This unit can be furnished to control one or 
more generators. 


Write for details including photographs and 
prices. 


GEORGE L. NANKERVIS COMPANY 


5442 Second Blvd., Detroit 2, Michigan 
COMPLETE METAL FINISHING EQUIPMENT 
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| FINISH | which imparts good looks and salabil- 
ity to your products... 


Goi which provides long-lasting protection 
to your products... 


| FINISH | which economically meets your special 
requirements... 


These are qualities you always can 
take for granted when the finish you 
use is Egyptian. Your inquiry con- 
cerning any finish problem is invited. 


THE EGYPTIAN 
manuracrurine MPA NY 


SPECIALIZED PRODUCTION FINISHES 
P. O. BOX 444, NEWARK, N. J 
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MEAKER- 


FULL AUTOMATIC MACHINES 
for 


Plating « Cleaning + Processing 


Adaptable to Any Operating Sequence 


Simple in design and heavily constructed to oper- 
ate continuously without excessive maintenance. 


Meaker Process Lines for Electrogalvanizing 


Wire and Strip Steel 


THE MEAKER COMPANY 


1629-41 South 55th Ave., Chicago 50, Ill. 


Detroit Distributor: 
GEORGE L. NANKERVIS CO. 
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9 Months of Service in Copper, Nickel, Chromium — and 


STILL NO SIGNS OF BREAKDOWN! 


UNICHROME 
RACK COATING 203 


can take it in strong doses! 


No breaks, no blisters, no peeling— 
Unichrome Coating 203 was still in 
good shape after nine solid months 
in copper, nickel and chromium 
plating baths, and the usual clean- 
ing cycles! This report of extra 
service from one plater bears out 
what so many others have also 
discovered—that Coating 203 saves 
time and money. 

No wonder Unichrome rack coat- 
ings are such favorites with metal 
finishers. Specially developed from 
synthetic resins, Coating 203 is flex- 
ible as well as tough and adherent 
—resists not only the hot, strong 
solutions, but shop handling too. It’s 
easy to work with. Simply dip, brush 
or spray, and hang up to dry. Let it 
prove to your own satisfaction how 
you too can get outstanding service. 
Write your nearest Unichrome office 
for details. 


PROCESSES AND MATERIALS 
FOR SURFACES THAT SURVIVE 
Chromium Plating - Porous Chromium - Unichrome* 


Copper - Unichrome Lacquers + Ucilon* Protective 
Coatings - Unichrome Stop-Off Lacquers and Com- 








pounds - Unichrome Dips + Unichrome Rack 
UNITED CHROMIUM, INCORPORATED Coatings - Anozinc* Compounds + Unichrome Strip 
51 E. 42nd St., New York 17, N. Y. #Trade Mark Reg. U.S. Pat. Off. 


Detroit 7, Mich. * Waterbury 90,Conn. + Chicago 4,ill. + Dayton 2,QOhio * Los Angeles 11, Cal. 
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to meet varying demands of plating 


and anodizing 


G-E COPPER-OXIDE RECTIFIERS 


offer quick power change-over. . 


There’s no need to be tied down 
by a fixed power supply. The flex- 
ibility of General Electric copper- 
oxide rectifiers offers you a wide 
choice of current and capacity to meet 
the requirements of various types of 
plating. You can easily install one or 
more G-E units without special foun- 
dations or expensive accessories. 
Others can be added as needed. With 
G-E rectifying equipment, you have 
“building block” changeability for 
series, parallel, series-parallel circuit 
arrangements. 

Basically a step-down transformer 
and a rectifier, each self-contained G-E 
unit supplies smooth, steady d-c in 


DEcemMBER, 1946 


blocks of 6 or 12 volts. Control is 
manual or automatic. With the auto- 
matic control, voltage is maintained 
at within plus or minus one per cent 
from no-load to full-load. Adjustment 
is controlled at a-c input for economy. 
There are many G-E combinations 
designed and engineered to meet the 
most exacting plating and anodizing 
conditions. For information and illus- 
trated booklet, write Section A30- 
12106, Appliance and Merchandise 
Dept., General Electric Company, 
Bridgeport 2, Connecticut. 


GENERAL % ELECTRIC 
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RELIANCE 


VARIABLE SPE 


LATHES 


45. F. UHOMMEDIFULRISONS CO” 
CHICAGO. 1ULy 4 


Let us quote on your requirements. 





MANUFACTURERS 


Complete Plating Plants Installed 


’ Gen. Office and Factory: 
4521 Ogden Ave. 


Representatives 
O. M. Shoe, Philadelphia, Pa. 
Wm. R. Shieltlp> Detroit, Mich. 
Cc. B. Little, Newark, N. J. 








ED 





Reliance Variable Speed Lathes Cut Costs 
There is a RELIANCE LATHE for every need. 


Chas. F. L’Hommedieu & Sons Go. 


Plating and Polishing Machinery 


Chicago, Ill. 


Branches 
LOS ANGELES and 
CLEVELAND 
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in acrobatics 
it’s balance 


In metal cleaning, too, balanced | 
cleaners are required. 


The balanced composition of Wyan- 
dotte Metal Cleaners* gives long life to 
solutions and permits lower concentra- 

tions, so that cleaning is economical. This 
balance makes Wyandotte Compounds clean 
faster and more efficiently, resulting in econ- 
omy through increased production and fewer 
rejects. 


You get diversified applications from Wyandotte 

Metal Cleaners because of balanced formulas. They 

contain ingredients for water conditioning, saponifying, 

emulsifying, wetting action—plus the ingredients for a 
long pull. They give better rinsability. | 





Wyandotte Metal Cleaners give satisfaction in all cleaning 
—direct and reverse current cleaning of steel, brass, copper, 
magnesium, and die castings . . . still tank . . . pre-soak cleaning. 
They remove any soil from any surface in preparation for any 
finishing operation. 


Let your Wyandotte Representative tell you more about the advan- 
tages of Wyandotte balanced Cleaners. He’s always at your service. 
*Temporarily in short supply. 


id 


WYANDOTTE CHEMICALS CORPORATION 
WYANDOTTE, MICHIGAN 


Service Representatives in 88 Cities 





yandotte 


REG. U.S. PAT. OFF, 


Dr 
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a @ Serves for all jobs requiring ca- 
pacities between a small utility 
plater and regular size Richards 
Barrel Plater. 


@ Just the right size 





inced 
@ For acid or alkaline solutions 
; : @ Built for quick loading and 
a : : unloading 
e to Saye ; 
' @ Maximum flexibility for many 
itra- . b H 
This = | 
lean QUICK AND EASY LOADING @ Requires less operating effort 
‘ : than other barrel platers 
con- @ Note how cylinder is swung forward and head 
wer is held in position for loading. @ Carefully counterbalanced for 
E : easy handling 
e@ Switch type negative contact is made auto- 
matically when cylinder is lowered into tank. @ Speeds up and increases 
atte @ Insulated negative connection through hollow production 
hey hub of cylinder prevents interference while load- @Can be used for a still plating 
ing, ing or unloading. tank 
ra SIMPLIFIED TIME-SAVING @ Unloading trays are not 
| necessary 
UNLOADING cididiiianiis a 
ing e Automatically placed in position for unload- a a a 
: . : hard rubber 
er, | ing, cylinder is secured by handle and ratchet = 
arrangement. Load can be emptied right into tote ~ _— 
ng. eaeennns Set oe . 
ny g trays are not necessary. a 
Ye h.p. motor; 3 speeds—2, 4 or 12 r.p.m.; 
n- inside dimension of cylinder—10” dia.x 18”; 


capacity 8 qts., or 30 Ibs., maximum; con- 
structed with steel tank for cyanide solutions, 
or rubber lined tank for nickel solutions. 











5 2e18-38 LA SALLE — o 
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‘Twenty-F ive Years Old 











DARCO 


REG.U.S.PAT. OFF, 

















Emblem of ie ‘ 
The Highest Quality ~ ; | 
in Activated Carbon ~ 4 


A quarter of a century old this year, the Darco 
name symbolizes not only an old American trade- 
mark in activated carbons, but the highest quality. 

Because Darco activated carbons are preeminent 
in quality, they are the most deservedly popular 
products of their kind. They are widely used in puri- 
fying and decolorizing chemicals, pharmaceuticals, 
vegetable oils and fats . . . in maintaining the purity 
of electroplating solutions . . . in reclaiming dry clean- 
ing solvents . . . In converting raw sugars into standard 
refined sugars and syrups. 


No activated carbon can do more for you than 
Darco—and you need not be satisfied with less. 


Y av DARCO 


CORPORATION 


oarco-rec. u.s.par.orr, 00 East 42nd Street, New York 17, N. Y. 


Tue Montaiy Review 











No 
pletel 
by sp 

Th 
show 
No f 
tanks 

Wi 
conté 


Dec 





LW 








Note how motor and pump are com- 
pletely protected from damage caused 
by spilled or splashed corrosive liquids. 

This compact filter complete as 
shown, requires very little floor space. 
No filtering powders or slurry mixing 
tanks needed. 

Write for complete information or 
contact your regular plating supplier. 








Means Finer Finished Surfaces 
Elimination of Rejects... . 


Are you having trouble with dirt, dust, oil, sludge 
or sediment that collect on your work and soil an 
otherwise perfect finish, causing costly rejects? 

Alsop “Sealed-Disc”’ (absorbent) Filters remove 
all minute particles of suspended matter, even oil, 
leaving solutions clean and clear (will not affect 
brighteners). You get better quality, brilliance and 
surface smoothness month in and month out. 

You'll find the “Sealed-Disc” Filter ready for 
instant use, completely sealed, portable and easy 
to move from one tank to another and cleaned with 
a minimum of labor and time. 





—_d _ SS 
ENGINEERING CORPORATION 











Filters s Sheets, Pumps, Tanks-Mixers-Aqitators 
112 Fine Street, Milldale, Connecticut 
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GRANDPA 


SISTER 








DAUGHTER 


‘hat one gift would please them all ? 


No matter what their tastes... That gift is a United States 
their hobbies . . . their likes or dis- Savings Bond. 
likes . . . there’s one gift that will This Christmas, put at least one 


please them at Christmas time,each Savings Bond under the tree for 


and every one. someone you love. 













Contributed by this magazine in co-operation 


with the Magazine Publishers of America as a public service. 
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For that better product that will stand up’ and really sell in today's 


competitive markets—it's DURANITE! 


DURANITE— one of the widely used finisnes for exacting war jobs— 
delivers top results in economical, high-speed. application, durability — 


and eye-appeal. 
: Ps 


DURANITE is really “tops'' for finishing refrigerators, ironers, stoves 
and countless other metal products. Best of all, it's: now available 


in quantity! 


DURANITES are plastic-base finishes made in various grades to 
meet special requirements—come. in whites, clear, colors and in 


desired sheen. The oo be applied by spray, dip or roller 
baked ction heat. 





ZAPON DIVISION 
ATLAS POWDER COMPANY 


Eastern Sales: Stamford, Conn. Western Sales: No. Chicago, Ill. 





SPECIALIZED PRODUCTION FINISHES |... Dodag “Jomorrous Job “Today! 





























We have scoured the country for more and more 





cotton and other cloth materials . . . still everybody Cer 
wants more buffs. hard : 

they a 
We’ve hired more and more people to produce more of obt 
and more buffs . . . still everybody wants more and of the 














more buffs. hat 
impac 
We've applied more ingenuity and spent more time, On 
day and night producing more and more buffs for entire 
more and more customers .. . still everybody wants others 
a . most 

more and more and more buffs. : 
tirely 
So, we have had to make a very important decision, _— 
‘ ¢. o. oer a operat 
and this is it: ““We have decided to make more and (2) ca 
more and more and more buffs for more and more of Ele 
our customers . . . no matter how much more work, which 
time, cost, or materials we have to engineer to deliver | preve 
these buffs so that you can produce more and more bines 
in your factories at the earliest possible date.” cation 
: run ot 
Just call us for MORE details. Our telephone numbers high 1 
begin with FRANKLIN 4137. a 
be cl 
accou 
a mas 
Ha 


‘an RG lati 

Saies = 

tion | 

A M 13 R I C N found 


off w 


sarily 


BUFF COMPANY 
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COPPER PLATING 
for SELECTIVE *CARBURIZING 


By A. O. SAYERS 


MICHIGAN CHKQME & CHEMICAL COMPANY —DETROIT, MICHIGAN 


Certain machine parts require extremely 
hard surfaces because of the wear to which 
they are subjected. Carburizing is one method 
The core 
of the part remains soft and thus it is possible 


of obtaining the surface hardness. 


to secure a wear resistant shell around an 
impact or shock resistant core. 

On some parts it is necessary that the 
entire outer surface be hardened while on 
others selected soft areas are required. In 
most instances the soft areas should be en- 
tirely soft because hard spots on the soft 
areas may (1) interfere with final finishing 
operations and make tool wear excessive and 
(2) cause failure of the part in operation. 


Electrodeposition of copper on the areas 
which are to remain soft is one means for 
prevention of local hardening. Copper com- 
bines low cost with speed and ease of appli- 
cation, is easily removed, does not melt and 
run off at carburizing temperatures, and has 
high resistance to the penetration of carbu- 
rizing gases. All these advantages cannot 
be claimed for any other metal which 
accounts for the widespread use of copper as 
a masking medium in selective carburizing. 

Having to do a large volume of copper 
plating for selective carburizing, we found it 
necessary to conduct a thorough investiga 
tion of the failures that occurred. It was 
found that failure of the copper plate to stop 
off was caused by several factors not neces- 
These 
factors, together with those immediately 


sarily directly related to the plate. 


concerned with copper plating, are the subject 
of this paper. 


Fase Metal Surface vs. Copper Thickness 


One of the main factors influencing the 
masking qualities of a copper deposit is its 
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thickness. Different degrees of roughness of 
the base metal surface require different 
minimum thicknesses of copper to prevent 
carburization. A minimum of 0.005 inch of 
copper will prevent penetration of carburizing 
gases to most surfaces satisfactorily. How- 
ever, the greater portion of finishes requires 
only a fraction of 0.005 inch. 

A means of measuring finish such as is 
shownin Figure 1 is valuable in predetermining 
the minimum thickness of copper necessary 
to prevent penetration to a given surface. 





Fig. 1. 


Surface roughness comparator. 
Approx. Y% full size 
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The 2-8 mean root square sections may 
require as little as 0.0004 inch of copper; the 





Fig. 2. 
finish on plate thickness—on crest 0.00123 
inch, in trough 0.00082 inch. Base metal 
etched with 39% nital, chrome flashed 


Effect of a 150 microinch surface 


copper unetched. X125 reduced to X93 
500S, 500M and 500T sections may need 
0.002 to 0.003 inch of copper and the re- 
maining sections 0.0012 to 0.0015 inch to 
prevent carburization of the underlying steel. 
(See Fig. 2.) Grit or sand blasted surfaces 
are usually well protected by a minimum of 
0.0012 inch. Rough cast and forged surfaces 
may require as much as 0.005 inch, but in 
some instances even a deposit of this thick- 
ness may not prevent penetration. 

The thicknesses of copper cited usually are 
satisfactory to prevent penetration through 
the plate. However, other factors enter the 
picture, many of which are described in the 
following paragraphs. 

Suivers.—Magnetic parts often”’are cov- 
ered with loose steel slivers. Slivers joined 
to the base metal may result from screw 
machine operations™ (Fig. 3). Both types 





Fig. 3. 
sliver from screw machine operation. 


Defective copper caused by steel 


chrome flashed 
ammonium hy- 
X100 


Base metal unetched, 
copper etched with 
droxide-hydrogen peroxide. 


cause defective copper plate and penetration 
is the result. 

IRREGULAR SURFACES.—Areas with burrs, 
rough surfaces and deep grooves may require 
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twoorthree times the thickness of copper that 
is needed by smooth areas on the same piece, 
yet only sufficient copper for protection of the 
smooth surface may have been applied (Fig, 
4). Difficulty in machining due to hard spots 
is then encountered after carburizing and 
hardening. Only the application of sufficient 
copper to protect the worst areas or, better 
still, the elimination of the imperfections 
prior to plating, can prevent this difficulty, 

Sanp Partictes.— One surface condition 
which might least be expected to cause pene- 
tration is the presence of sand or small stone 
particles imbedded in the base metal. These 
particles do not by themselves prevent car- 





Fig. 4. 

burr with poor protection in corner. 

metal etched with 3% nital, chrome 

flashed copper unetched. X125 enlarged to 
X154 


Growth of copper plate around a 
Base 


burization, yet hinder copper from being 
deposited on the underlying steel surface. 

Decarsurizep SurFaces.—Another rather 
interesting surface condition which may re- 
sult in penetration is decarburization (Fig. 
5). It has been found that the extreme outer 
laver of a badly decarburized surface may 
flake off. Forged surfaces may exhibit this 
characteristic. Any plate on the top of the 
layer will be of little value since it flakes off 
with it. Forged surfaces, in addition to being 
decarburized, usually are porous. The pores 
may cause holes in the copper plate through 
which penetration takes place. Removal of 
the forged surfaces may eliminate the dif- 
ficulties. Failure to improve the condition 
by surface removal can usually be traced to 
the forging being porous throughout. 
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Fig. 5. Effect of removal of decarburized 

surface of forging by grinding before 

plating. Note penetration on unground 

left side and its absence on ground right 

side. Base metal etched with 3% nital, 

nickel plated copper unetched. X80 re- 
duced to X63 


Cracks.—Cracks in the base metal may 
not be bridged over by copper of the usual 
thickness. The result is a hard area around 
the crack (Fig. 6). This may sound like a 
statement of a well known fact. However, 
surround the simple fact with a few pitfalls 
and there may be confusion. A piece may be 
pulled out of the furnace, hurriedly sectioned, 
polished, etched and examined for case depth. 
If a hard spot under the copper plate is 
noticed, the question arises as to how many 
more pieces have the same defect. On careful 
polishing and etching, a crack may be found 
to be the cause of theSpenetration. Cracked 
parts should be weeded‘out by thesmagnetic 
flux inspection to remove doubt. 





Fig. 6. Penetration along crack on left 

side which copper did not bridge. Unplated 

right side is hardened. Base metal etched 

with 3% nital, chrome flashed copper un- 
etched. X30 
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PREPARATION OF METALLOGRAPHIC SPECI- 
MEN ImporTaNtT.—Careful preparation of 
metallographic sections is necessary in order 
to permit determination of the cause of hard 
Staining around the edges has been 
interpreted to be caused by penetration, 


spots. 





Fig.”7. Effect of incomplete removal of 
scale in sand blasting. Note poor adhesion 
to surface with light scale. Base metal 
etched with 39% nital, chrome flashed 
copper unetched. X522 enlarged to X570 


though in reality there was none. Holes or 
cracks in the base metal have been said to be 
bridged over, and countless other faulty con- 
clusions have been drawn because of careless 
metallographic technique or poor under- 
standing of the art of sectioning. 





Fig. 7A. Cross-section of part 
with scale left in recess prior to 
plating. In drilling a small hole, 


not visible, copper lifted as 
shown. Full size 


ScaLe.—Perhaps the most common dif- 
ficulty is scale on the metal surface. Plate 
will not adhere to scale. (See Figs, 7 and 7A). 
Parts which have been hear treated prior to 
plating should be examined very closely 
before plate is applied. Those with scale 
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should be rejected, unless there is a special 
setup for the removal of scale in the plating 
cycle. Where parts are freed from scale by a 
tumble blast, a definite time should be speci- 
fied for a given number of pieces after first 
determining the minimum time necessary to 
remove all scale from an equal number of 
patts.. An added word of precaution: parts 
which are to be grit or sand blasted should be 
free from oil or grease which tend to cushion 
the blow of the blasting particles and thus 
make removal of scale more difficult. We 
have plated parts which have been machined, 
heat treated, grit blasted and remachined, 
leaving machined and grit blasted areas on 
the same part prior to plating. The copper 
over the grit blasted areas has flaked off 
giving no protection while on the machined 
areas it has stuck tightly and no penetration 
took place. The scale layers on steel may be 
so thin that they are invisible to the naked 
eye, yet special techniques must be utilized by 
the plater to remove them since they may be 
unaffected by the ordinary cleaning cycle. 
Thicker plate over a scaly surface will not 
help in preventing penetration. Scale must 
be removed, from a surface before copper 
will mask it. 

A rather troublesome job which gave poor 
results due to scale will be described. (See 
Fig. 7A.) We barrel copper plated a load of 
approximately two thousand peices which 
had been normalized, then grit blasted before 
plating. When a hole was being drilled after 
plating, the copper lifted as the drill went 
through the metal. Thirty-two pieces out of 
the two thousand showed lifting. Earlier, 
some pieces had been found with carbon 
penetration around this particular hole which 
was in a deep recess. Lifted copper was the 
cause of penetration. Examination of a 
new lot before plating and also of the pieces 
on which the copper had lifted, showed heavy 
scale in the recess around the area where the 
hole was to be drilled. More complete grit 
blasting cleared up the difficulty. This is 
typical of grit or sand blasted surfaces which 
always require close inspection before plat- 
ing in order that any degree of perfection 
be realized. 

Plating 

The difficulties already related pertain to 

operations prior to copper plating. There 
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remain difficulties caused in the copper plat- 
ing process proper. 

Perhaps the first point which should be 
elucidated deals with the relative value of 
copper plate from different commercial paths, 
Although the copper structure may vary, 
there seems to be little diversity in resistance 
to carburizing gases, providing the baths are 
maintained within the recommended limits 
during operation. However, unless care is 
exercised in both solution upkeep and work 
processing, any solution, independent of type, 
will give poor results. 

Poor ApHEston.—Lack of adhesion may 
not only be caused by scale but also by faulty 
or insufficient cleaning. The cleaner or the 
acid dip or both may be contaminated with 
foreign matter which deposits on the work as 
a smut; for example, copper in the pickle will 
deposit by immersion. Too short cleaning or 
pickling time or too weak cleaners or acid 
dips are other malefactors, all of which can 
be avoided by proper control of the operation. 

The plating process must be closely 
watched also. Placing work in high speed 
copper baths without a preliminary strike 
will cause poor adhesion. 

LAMINATED PLate.—Copper peeling from 
copper, i.e., when the piece is machined prior 
to carburization, has caused trouble. In still 
plating we have traced the difficulty to con- 
taminated rinse water between the strike and 
the high speed bath. Chromium in the strike 
may have the same effect. The problem is 
more involved in barre] plating, but this is 
believed to take place: When a copper barrel 
solution is freshly prepared, it contains a 
minimum of impurities. When the plant with 
the new solution is operated, drag-in causes 
solid foreign matter, acid from the acid dip, 
and even cleaner to enter and build up in the 
solution. As the proportion of impurities to 
copper increases, more and more of the im- 
purities plate out in a periodic fashion. (See 
Figs. 8 and 8A.) As a result, the copper is 
deposited in layers which have poor adhesion 
to each other. When the article is machined or 
heated in the carburizing furnace, the layers 
rupture and the result is penetration of gases. 

Roveu Coprrer.—Closely related to the 
last cause is that of rough copper. (See Fig. 
9.) Both can be caused by impurities in the 
solution. However, copper peeling from 
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copper is not always accompanied by rough 
plate. Rough copper can be termed a cause 





Poorly adherent laminations of 
On area not shown, 
in the dark 
areas. Base metal etched with 3% nital, 
chrome flashed copper etched with am- 


Fig. 8. 
barrel copper plate. 
machining caused peeling 


monium_ hydroxide-hydrogen _ peroxide. 


X250 enlarged to X274 


of penetration because of its structure. In 
the first place, it is difficult to check the 
thickness of rough plate unless a cross-section 
ismade. If a magnetic gage is used, only the 
thickness at the peaks is found. The layers in 
the valleys are of undetermined thickness and 
may be too thin for protection against car- 
burizing gases. Also, the knolls break off 
easily in some instances, leaving a pit which 
may permit carbon penetration into the 
steel. For these reasons, it is usually advis- 
able to strip work which shows excessive 
roughness, unless the roughness is due to a 





Fig. 8A. 
ated barrel plate to blister. 


High temperature causes lamin- 
Base metal 
etched with 3% nital, chrome flashed cop- 
per etched with ammonium hydroxide- 
hydrogen peroxide. X200 


rough base metal surface or to an abnormally 
heavy deposit. 


Poor Rristnc.—In some instances, the 
portion of the surface to be hardened is 
masked prior to plating with rubber or plastic 
plugs or sleeves to obviate the need for re- 
moval of copper by grinding. However, if 
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cyanide copper solution is trapped between 
the mask and the steel article and then is 
smeared over the surrounding copper deposit 
when the mask is removed, the smeared area 
may fail in carburizing. This indicated the 
advisability of rinsing the plated objects both 
before and after removal of the masks. 
Wire anp Contact Marks.—It is im- 
portant that the plater know which part of a 
piece is to remain soft, otherwise contact for 
plating may be made to such areas and no 
plate or insufficient plate for protection may 
result under the contact point. Sometimes 
this is necessary, but then one must usually 
move the contacts and plate further before 





structure of a 
coating with thick plate on some areas 


Fig. 9. Typical rough 


and thin plate on others. Base metal 
etched with 39% nital, chrome flashed 
copper unetched. X140 


removal of the part from the plating bath 
to insure protection. 

Poor Contact AND INspEctTion.---A cer- 
tain number of parts in a load may get in- 
sufficient plate because of poor contact. For 
this reason it is advisable to check the con- 
tacts for each load of work while plating. 
Under no conditions should a load be passed 
without first checking some parts for thick- 
Usually it is best to check the low 
current density area on parts which are 
liable to have received the least amount of 
plate. Then all other parts should have at 
least the minimum plate thickness. 


ness. 


Auxiliary Steps After Plating 


After the copper has been applied to a 
piece and before it reaches the carburizing, 
there are usually many chances for it to be 
nicked. Nicks may cause carbon penetration 
as will careless machining or grinding. We 
have examined parts from which the copper 
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had been removed by machining or grinding 
from areas to be hardened and found that the 
grinding wheel or tool had deeply nicked or 
scraped the copper on the areas which were 
to remain soft. (See Figs. 10 and 10A.) This 
led to penetration. It sometimes happens 
that a blueprint is read wrong and the copper 
is machined or ground from the wrong areas. A 
similar situation exists when copper is incor- 
rectly removed by selective stripping methods. 

Should the piece slip in the adapter or 
arbor by which it is held during machining, 
the copper may be scraped where protection 
is needed. Again, the result is penetration. 

ActIVATED SuLFUR Base Curtinc Ort.— 
If a hundred identical pieces are plated and 
it is found that the carburizing gases do not 
penetrate 0.0012 inch minimum of copper, it 
is reasonable to assume that more such pieces 
will be protected by the same amount of 
Let us follow such a job through the 
post-plating cycle. The copper is removed 
by grinding from the areas to be hardened. 
Following this the pieces are carburized. 12 
checking the case depth, it is found that 
carbon has penetrated the copper even though 
it is adherent, smooth, and of sufficient 
thickness, and the surface was suitable for 


plate. 





Fig. 10. Effect of a grinding wheel merely 
touching copper plate on left side. Note 
original thickness of copper on right side. 
Base metal etched with 3% nital, chrome 


flashed copper unetched. X100 


plating. Since the case under the copper is 
not as deep as in those areas from which the 
copper had been removed, the copper gave 
some protection. In going back through the 
cycle, we find that an active sulfur-base cut- 
ting oil was used to lubricate the cutting tool 
when the copper was being removed. The 
cutting oil “oxidized” some of the remaining 
copper, leaving a layer of insufficient thick- 
ness to preveni penetration. 
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Heat Treating APTER CARBURIZING.— 
We have encountered loads of work on which 
the entire area intended to be soft had hard- 
ened. ‘The case on these areas was not as 
deep as on the unprotected areas. A check 
on the heat treat cycle showed that the pieces 





Fig. 10A. Carburized, hardened and grit 
blasted article with penetration on areas 
(especially left side of flange) from which 
copper was removed in a prior machining 
operation. Approx. one-half size 


in question had been given an additional 
heat treatment at 1,475° F in a box carburiz- 
ing furnace after the copper had _ been 
stripped. At the time it was thought that 
carburizing would not take place at such a 
low temperature. However, it did and the 
entire surface became carburized. 

Too Mucu Copprr.—It may be found that 
too much copper on certain areas prevent 
the pieces from fitting into the adapters 
which hold them during grinding or machin- 
ing. Removal of the excess copper by filing 
or other means is difficult to accomplish 
without damaging the remaining copper 
sufficiently to permit penetration. Thus it 
may be necessary to change the dimensions 
of the part or of uhe adapter so that build-up 
of plate will not interfere with holding in 
subsequent machining. 


Carburizing 


There are two carburizing methods in 
general use at the present time: box carburiz- 
ing and gas or homo carburizing. Provided 
the process chosen is operated under carefully 
controlled conditions, copper will 
penetration of carburizing gases. 

(Continued on Page 1310) 
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Chrome plating authorities generally agree that acid-proof tile or brick-lined 
steel shells make not only the best but the least expensive chrome plating tanks. 
For example, Chromium Corp. of America says: “We have used your acid-proof 
tile and acid-proof cement as lining for our chromium plating tanks for five to 
seven years. We find the lining proof against deterioration and it has the advantage 
of eliminating any chance of stray currents.” 
You, too, will find “U. S.” acid-proof brick and tile linings your best bet for 


chromium plating tanks. 


You can handle the job 
with your own men by 
using our detailed, easy- 
to-follow directions. We'll 
provide the necessary acid- 
proof tile and our Vitric- 
10 quick-setting acid-proof 
cement. 


FREE BOOK 


The most complete 
book on acid-proof 
masonry construction 
ever prepared. 56 
pages full of facts, 
helpful information, 
design details, etc. 
We'll be happy to 
send you a copy, ab- 
solutely free. Write 
today and ask for 
your copy of Bulletin 

a2. 


a) \e 


S. ST 


If you prefer we will 
handle the complete job 
from the fabrication of the 
tank shell to the installa- 
tion on your floor. Send 
us a rough sketch. Our en- 
gineers will be glad to 
help on design details. 


ONEWARE 


Since 1865 ¢ hion, Ohto 
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THE ALPHABET OF GOOD METAL CLEANING 


Years of experience, leading to better metal finishing, has 
established set procedures in the training of every Detrex field 
representative. 


Invariably they follow this routine: 
A—They make careful soil analyses. 


B—They test cleaners, under your particular operating conditions, to 
determine the proper cleaning method. 


C—They supervise installation of equipment and train operators. They 
make periodic inspections—a feature of DETREX SERVICE— 


which assures the utmost in cleaning efficiency. 


For complete information on solvent vapor degreasing, PERM- 
A-CLOR and TRIAD degreasing solvents, metal parts washers 
and TRIAD ALKALIS and EMULSIONS, call a Detrex field 


representative today. Your production is his problem. 


e 
DETROIT 32, MICHIGAN oporalien_ 
1-139 
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The Engineering Future 
Of PLATED BEARINGS 


By RALPH A. SCHAEFER 


Director of Research—The Cleveland Graphite Bronze Company 
Cleveland, Ohio 


Physical Requirements 

Until recently, the major use for the 
electrodeposition of metals and alloys was 
either for the protection of the base metal 
against corrosion or for decoration. Now the 
application of electrodeposition for the so- 
lution of specific engineering problems is 
receiving an increasing amount of attention. 
The outstanding success in the aircraft 
industry of the silver bearing with an over- 
lay of lead and indium'?:? is adequate 
proof of the importance of plating to future 
engine-bearing developments. 

The exact physical properties which de- 
termine the value of a given material as a 
bearing are very difficult, if not impossible, 
to ascertain properly. There is inadequate 
correlation between the inherent physico- 
chemical properties of the bearing mate- 
rials and their mechanical behavior. The 
bearing industry’s experience consists of a 
group of details interconnected with em- 
pirical data. 

Nevertheless, it is felt that bearing ma- 
terials should fulfill certain requirements, 
such as the following: 

1. Have adequate mechanical strength to 
carry the load and should not work-harden 
severely under operating conditions so that 
the theoretical fatigue limit of the material 
can be approached. 

2. Offer resistance to wear and not score 
the journal against which it is running. 

3. Be able to deform plastically without 
fatigue or severe cold working when sub- 
jected to the slight misalignments encoun- 
tered in the various mechanical devices 
which use bearings. 

4. Be soft enough and of sufficient thick- 
ness to permit embedding of foreign parti- 


DrcEeMBER, 1946 


cles from the oil stream under the specific 
conditions for which the bearing has been 
chosen. 

5. Be chemically inert under operating 
conditions. 

6. Have chemical affinity to mineral oils 
for efficient wetting. 

In general, the commercially successful 
bearing materials will represent compromises 
since no single bearing material will fulfill 
all the requirements to a maximum degree. 
Some materials are satisfactory under one 
set of operating conditions and entirely 
unsatisfactory under another. Perhaps the 
most universally applicable bearing mate- 
rial is tin-base babbitt. Except for me- 
chanical strength or fatigue resistance, it 
has unusually desirable properties at con- 
ventional bearing metal thicknesses for 
present-day requirements. In fact, it might 
be said that bearing research is an attempt 
to obtain tin-base babbitt properties in 
metals and alloys of higher fatigue resistance. 

Engine experience has shown that the 
physical requirements on a bearing mate- 
rial are complex. The complexity is so 
great that one cannot hope to find the ideal 
materials in a single plated metal. The 
silver bearing, together with its overlay 
coatings of lead and indium, is in all proba- 
bility the simplest constructed bearing from 
a chemical point of view. Here again, one 
discovers that a single metal is not entirely 
It is well to point out that 
while the number of metallic elements is 
limited, the number of alloys which can 


satisfactory. 


be produced is tremendous. 

In some respects the mechanical engineers 
have made bearing research somewhat 
easier for the metallurgist and the chemists 
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BABBITT THICKNESS IN THOUSANOTHS OF AN INCH 





BEARING LIFE IN HOURS 


Fig. 1. Bearing life in fatigue testing at 
2000 psi unit load vs. thickness of tin- 
base babbitt 


in that they have proven that one of the 
best ways to improve the load carrying 
capacity of a bearing material is to diminish 
its thickness. The past decade of bearing 
development has shown that, within limits, 
the thinner the bearing metal, the better 
the bearing. This is well illustrated in 
Fig. 1 which is a plot of bearing life in 
hours versus tin-base babbitt thickness on 
fatigue testing in a modified Underwood 
machine at 2,000 psi loading*. 

However, one serious objection to ex- 
tremely thin bearing metal layers is raised 
by the dirt problem. The dirt passing 
through along with the oil tends to cut 
grooves into the bearing to a depth which 
corresponds approximately to the diameter 
of the dirt particle. The exact size of these 
particles is a highly controversial subject. 
They probably approach an average diam- 
eter of 0.003 inch. It is a generally known 
fact that the cleaner the oil, the thinner can 
be the bearing liner, all other variables 
being constant. In some cases, the dirt 
problem can be so severe that soft bearing 
materials will become loaded with dirt and 
promote seizure. 


Characteristic s of Plated Materials 
Engine performance has definitely proven 
that the adoption of relatively thin bearing 
metal layers represents one of the major 
steps forward in the development of the 
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modern internal combustion engine. Such 
thin layers are a challenge to the electro- 
chemist to develop materials and plating 
techniques which will make it possible to 
eliminate or at least reduce the need for 
expensive machining operations. 

Electrodeposition has certain unique fea- 
tures which set it apart from other processes, 
Sometimes these characteristics work to the 
advantage of the engineer, at other times to 
his disadvantage. 

1. Structure. By modification of the 
conditions of deposition for a given metal 
or alloy, outstanding changes in its struc- 
ture and properties may be produced. A 
knowledge of the directions and magnitudes 
of such changes is desirable, not only to 
achieve any desired results, but also to 
avoid production of deposits with uncon- 
trollable or undesirable properties. 

2. Srress. Metals and alloys electro- 
deposit in a stressed condition. Ordinarily, 
the hardest plates are most stressed. Stress 
in the plate causes it either to expand or to 
contract and if adhesion or cohesion are 
inadequate, it will either buckle or crumble. 

3. Surrace. No matter how dense, coher- 
ent and smooth the base metal surface may be, 
the cohesion and the smoothness of the de- 
posit generally decreases as the plating time 





Fig. 2A. Cast silver, etched with ammo- 
nium hydroxide-hydrogen peroxide. X100 


Tue Monruaty Review 














Such 
ctro- 
ating 
le to 
1 for 


fea- 
*sses, 
» the 
es to 


the 
1etal 
truc- 
A 
udes 
y to 
» to 
con- 


‘tro- 
rily, 
ress 
r to 

are 
ble. 
her- 
be, 
de- 


ime 


. % 


SEY oars) 


LEE 


LW 








Fig. 2B. 


Electrodeposited silver etched 
with ammonium hydroxide-hydrogen per- 


Left: as plated; right: annealed 
for 1 hour at 950° F. X100 


oxide. 


is prolonged. This is perhaps the most seri- 
ous limitation to electroplating extremely 
heavy deposits. 

Metals which are co-deposited have been 
definitely established as true alloys. That 
the plated metals or alloys display ex- 
tremely fine grain structure compared to 
cast alloys®, is well illustrated by the typi- 
cal photomicrographs of cast and plated 
bearing materials shown in Fig. 2A and 2B, 
3, 4, 5A and 5B, 6A and 6B. 

As a general rule, the physical properties 
of a plated alloy resemble those of the cast 
alloy, although there may be many isolated 
properties which may make them appear 
radically different, especially those which 
are directly affected by grain size and dis- 
tribution of major and minor alloying con- 
stituents. It so happens that these are the 
properties which we are interested in ex- 
ploiting for bearings. In general, heat treat- 
ment of alloy deposits causes increase in 
grain size and the alloy tends to exhibit the 
chracteristics predicted from the phase 
diagrams. 

In plating (as in casting), certain types 
of alloys bond readily to the steel back 
while other types do it with considerable 
difficulty. 


tory adhesion between the steel back and 


In certain other cases, satisfac- 
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the bearing metal has not been obtained to 
date. Good bond is essential for satisfactory 
bearing evaluation and performance, and it 
is also a very difficult property to ascertain. 





Fig. 3A. Gravity cast and quenched lead- 

base babbitt containing 1% copper, 11% 

tin, balance lead, etched with picric acid. 
X1000 


Comparisons Between Cast and 
Plated Bearing Materials 
Mechanical testing of bearing materials 





Fig. 3B. Electrodeposited lead-base bab- 

bitt containing 1.4% copper, 11.0% tin, 

balance lead, etched with picric acid. 
X1000 
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Fig. 4. Cast tin-base babbit of nominal 

composition: 3.25% copper, 7.5% anti- 

mony, balance tin, etched with 1% Nital. 
X1000 


in the laboratory has been devoted largely 


to the evaluation of resistance to fatigue 
and wear. These two qualities plus the 
inherent physical properties of the materials 


themselves do, in the main, place the vari- 





ous experimental materials in their proper 
relationship to each other. 
Faticuz. The results shown in Tables 
I and II were obtained with a modified 
Underwood Bearing Testing Machine. The 
loads are calculated in pounds per square 
inch projected area. The mechanical set-up 
was maintained as near reproducible as 
possible. 
TABLE I 
Fatigue Data on 90.022 Inch Thick Silver 
Bearings Without Overlay 


Testing to failure preceded by 10 hr break-in at 
low load, 21 hr at 3450 psi and 21 hr at 4570 psi 














Average Time for 
Manufacturing Annealing Failure at 6040 
Process psi hr 
Casting None 21 
Plating 400° F—2 hr 13 
Plating 900° F—1 hr 19 
Plating 1200° F—1 hr 14 





Wear. The wear rates of various types 
of 0.001 inch thick plated overlays relative 
to lead-indium are shown in Table III 
The data was obtained with the modified 
Underwood Bearing Testing Machine in 
which the bearings were subjected to 5500 
psi loading at a surface speed of 1980 feet 
per minute and a temperature of 280° F in 
the presence of S.A.E. 10 neutral un- 
hibited oil. 





Fig. 5. Electrodeposited alloy containing 

6% copper, balance tin as a 0.001 inch 

overlay on a silver-plated bearing (white). 
Etched with Nital. X1000 
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Fig. 6A. Alloy containing 4% lead, bal- 
ance silver, cast on silver shell, etched. 
X1000 
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TABLE II 
Fatigue Data on Bearing Materials 


Testing to failure preceded by short break-in period at low load 

















Manufac- Aver. Time 

Material turing Thickness Annealing Test Loaa for Failure 
Nominal Composition Process inch psi hr 
Silver Plating 0.022 400° F—2 hr 7500 42 
Silver-Lead 4% Pb Casting 0.022 None 7500 10 
Silver-Lead 15 % Pb Casting 0.022 None 7500 4 
Silver-Lead 4% Pb Plating 0.022 500° F—2 hr 7500 95 
Lead-Tin 10% Sn Plating 0.004 None 3600 23 
Lead-Tin-Copper 10 %Sn, 1%Cu Plating 0.004 None 3600 77 
Lead-Tin-Copper 10%Sn,3%Cu Plating 0.004 None 3600 113 
Tin-Copper 6% Cu Plating 0.004 None 3600 26 
Tin Base Babbitt 3 % Cu. 7 % Sb Casting 0.004 None 3600 36 











Conclusion 


It is apparent from fatigue strength, wear 
resistance and engine performance data that 
plated metals and alloys usually perform 
similarly to equivalent cast bearing mate- 
rials and that in certain cases, their per- 
formance is superior to that of the cast 
materials. Bearing research of the future 
will, undoubtedly, be conducted in both 
thermal and the electrochemical processes 
as well as in combinations of both. The 
fact that the thermal processes have had a 
considerably longer period of development 
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Fig. 6B. Electrodeposited alloy containing 
4.8% lead, balance silver, annealed for 2 
hours at 500° F and etched with ammo- 
nium hyroxide-hydrogen peroxide. X1000 
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than the alloy deposition processes may 
postpone full realization of electroplating 
developments for some time. 


TABLE III 
Relative Wear Resistance of Overlays 











Relative 
Material | Applied Wear by 

Nominal Composition by weight loss 
Pure Lead Plating | 9 
Lead-Indium, 5 % In 

Diffused 340° F—2 hr Plating 1 
Lead-Tin, 10% Sn Plating 0.4-0.6 
Lead-fin-Copper, 10% 

Sn, 1% Cu Plating 0.5 
Lead-Tin-Copper, 10% 

Sn, 3% Cu Plating 0.3-0.4 
Tin-Copper, 6% Cu Plating 0.2 
Tin-Copper, 2% Cu Plating 0.1-0.2 
Tin Base Babbitt Casting | 0.05-0.1 








In all probability the general pattern of 
future electroplating research in bearing 
materials will be to enhance either the 
metallurgical or the mechanical advantages 
which the electrodeposited 
bearing materials known today. These ad- 
vantages are: 

1. The electroplated bearing alloys are 

produced cold and do not require the base 
metal to be subjected to undesirable heat- 
ing and distortion. 
‘2. The‘ electroplated bearing alloys can 
be bonded to any of the common steels. 
Consequently the properties of the bearing 
materials and the steel back can be varied 
independently of each other. 


(Continued on, Page 1315) 
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INTRODUCTION 

From the recorded literature it appears 
that an outstanding objective of many who 
have studied the adhesion problem has been 
to find a method which would give adhe- 
sion in pounds per square inch (psi). In 
the private communications, however, while 
there is some evidence of a desire for an 
absolute measure of degree of adhesion, 
greater emphasis is placed upon the need 
for a test which would be non-destructive 
and hence useful in production operations. 
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The industrial plater is especially anx- 
ious to have a test which will give him 
continuous assurance that his product will 
stand up in service. The type of test which 
will provide this assurance may differ de- 
pending upon the purpose for which the 
deposit has been applied. Most electro- 
deposited coatings are for corrosion protec- 
tion or appearance, though there is grow- 
ing interest in plating for salvaging and for 
bearings. The most essential quality of a 
plate used for bearings is adhesion, while 
adhesion of the same plate, when used for 
appearance, is of little importance. 


The private communications indicate a 
pronounced tendency for each plater to 
develop one or more tests which will assure 
him that his product has the required ad- 
hesion to stand up under the particular 
usage for which it is designed. He is not 
particularly interested in knowing the nu- 
merical value of the adhesion and it is 
doubtful whether he would use such a test 
if it were available. 

Only casual observation of the plated 
parts on the exterior of automobiles on the 
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roads today will convince one that some- 
thing should be done to improve its quality. 
Recently the author had a personal experi- 
ence along this line. A car was driven some 
distance with the emergency brake on 
slightly. When this was discovered, the 
hub disk on one wheel was too hot to touch. 
Within a few weeks the plate on this disk 
had largely peeled off, the other three were 
in good condition. This shows that a sim- 
ple heat test would have indicated lack of 
sufficient adhesion. Even on the best cars, 
careful inspection after a few years’ use 
shows numerous small blisters which later 
burst for one reason or another and initiate 
peeling. Tests have shown that many elec- 
trodeposits which have peeled comply 
amply with thickness specifications. The 
difficulty is not with thickness but with 
porosity or poor adhesion and usually with 
both. 

There is a tendency to improve the situa- 
tion by increasing the thickness. Greater 
thickness may eliminate some of the por- 
osity, but will not improve the adhesion 
which is really the most important of the 
three factors. 

There is need for an intensive study of 
the causes of porosity and poor adhesion. 
The chances are very good that remedies 
can be developed when the basic causes 
become known. The importance of a clean 
surface for good adhesion is not generally 
appreciated well enough. 

The only way in which an electroplate 
can be held to the base metal is through 
some force or forces of attraction between 
the atoms at the interface of the electro- 
deposited metal and the base metal. This 
attractive force is commonly called adhe- 
sion. One may question to what this force 
of adhesion is due. The literature contains 
many names which supposedly indicate 
different kinds of forces such as adhesion, 
cohesion, adsorption, surface tension and 
crystallization. These are merely names for 
different manifestations of the same basic 
force that causes atoms to hold together in 
chemical compounds. It is a force between 
individual atoms and depends essentially 
upon the kind of atoms, the distance be- 
tween the atoms, and the extent to which 
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the forces have been satisfied by previous 
attachment to some other atom or atoms. 
In the case of a base metal upon which 
another metal is to be plated, the atoms 
in the interior of the metal have their forces 
completely satisfied by the surrounding 
atoms, but the layer of atoms in the very 
outermost surface are not completely satis- 
fied. There are still available forces reach- 
ing out from the surface like hands or hooks 
to grab onto whatever comes along. Oxy- 
gen, sulfur, carbon dioxide, grease, oil and 
water vapor are the most common avail- 
able materials to satisfy these remaining 
forces of the surface atoms. If they have 
been completely satisfied in this manner, 
there are no more left to hold the electro- 
deposited atoms. 

The purpose of the cleaning operations 
prior to electroplating is to remove the 
materials which are satisfying the combin- 
ing forces of the surface atoms of the base 
metal. The degree of adhesion of the elec- 
trodeposited metal depends upon the thor- 
oughness with which the cleaning agents 
have done their work and upon the extent 
to which new materials have had an oppor- 
tunity to satisfy these forces between the 
cleaning operation and the start of plating. 
If the cleaning is adequate and the time 
between cleaning and plating short, there 
should be no difficulty with adhesion. 


ADHESION TESTS AND THEIR 
EVALUATION 


This section contains a few summary 
remarks concerning most of the tests for 
adhesion in current use and the author’s 
appraisal of these tests based largely upon 
the analysis of the published literature and 
of private communications from about 100 
practical platers. 


Bending and Twisting Tests 

It was first recognized approximately 
forty years ago, by C. F. Burgess! that elec- 
trodeposits should be subjected to tests for 
adhesion. He was the first to propose or, 
at least, to record the bend test which is 
the test most generally used today. He 
also proposed a quantitative test and de- 
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veloped a device for measuring the adhesion 
in pounds per square inch. 

Since that time, there have been exten- 
sive development and variations of the bend 
test and many variants have been put to 
use. They might be considered together as 





Fig. 1. Mandrel for twisting test 
(electrodeposits on aluminum) 


deformation tests. Developments came 
slowly, however. It was not until twenty 
years later that the first faltering attempt 
was made to standardize the bend test. 
The first. serious attempt at standardiza- 
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tion was made in 1929 by G. B. Brook and 
G. H. Stott?? of England. Each part of the 
test was standardized, for instance, the 
length and width of the strip, the rate of 
bending, uniformity of bending movement, 
and diameter of the rod around which the 
piece was twisted. A diagrammatic represen- 
tation is shown in Fig. 1. The test strip 
is eight inches long and 4 inch wide; the 
rod is 14 inch in diameter. One end of the 
strip is inserted in a slot in the rod and 
the other is held in pliers. The rod is ro- 
tated at a definite speed by a lathe. 

Three years later, in 1932, A. W. Hother- 
sall37 described the bend test which, when 
combined with others, the present author 
considers to be among the best. (See Fig. 2.) 
When the deposit could be separated easily 
by a sharp, narrow chisel and then pulled 
away by the fingers, it was considered only 
SLIGHTLY ADHERENT. When some separa- 
tion with the chisel was possible but only 
small pieces could be removed without cut- 
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Fig. 2. Qualitative adhesion tests 
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ting through the deposit or into the base 
metal, the coating was considered STRONGLY 
ADHERENT. If a test such as illustrated in 
4 and 5 (the hinge test) gave a separation 
of plate from base metal which could be 
detected only by means of a magnifying 
glass then the deposit was VERY STRONGLY 
ADHERENT. In case no separation whatever 
could be detected as in 6, the adhesion was 
perfect. 





Fig. 3. 


Repeated-bend test machine for 
thin sheet metal 


The present author has used this series 
of tests extensively. They are simple, very 
easily and rapidly performed, and show 
relative values to a fairly high degree when 
used by one person. They apply equally 
well to fairly thin and thick deposits. They 
are far from being quantitative, i.e., the 
results cannot be expressed in psi, but for 
a large number of plating operations this 
is no serious disadvantage. Of course, it 
is far from being ideal since it is destructive 
and cannot be used on a production line. 

Another type of bend test which is used 
by many and in a variety of forms has 
much to recommend it. One arrangement 
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described by R. L. Templin?® in 1936 is 
shown in Fig. 3. Here again an effort is 
made at standardization. Samples of a 
definite width may be used, the angle may 
have any value from 90° to 180°. The rate 
of bending may be controlled, the radius 
of bending may be anything desired by the 
use of mandrels of various diameters; the 
radius of bending may be made to have a 
definite relation to the thickness of the base 
metal or deposit. The results may be ex- 
pressed in terms of an arbitrary standard. 


~ 














‘~ 





Fig. 4. Rocking or twist test specimen, 

bent into V shape, is twisted as shown by 

arrows, then in reverse direction; twisting is 
repeated until failure occurs 


It should be pointed out that this type 
of test jis not satisfactory for comparing 
the degrees of adhesion of deposits of dif- 
ferent metals. The test works on the prin- 
ciple that it produces a shearing stress 
between the base metal and the deposit. 
If the deposit is highly ductile, the shearing 
force is much reduced because the plate 
flows and the base metal may even break 
without the plate loosening. However, an 
inspection of the fracture will usually pro- 
vide some indication. A brittle deposit may 
crack, but even then the test may give 
worthwhile information about the adhesion. 
The fact that the deposit cracks does not 
mean that the adhesion is poor. In such 
cases, the fracture must be inspected to 
determine whether the deposit peeled or 
can be removed with a knife or chisel. 

An interesting yet very severe test, which 
is a combination of the bend and twist test, 
is described by E. H. Lyons, Jr. [Trans. 
Electrochem. Soc., 84, 288, (1943) ]. It is 
easily understood on inspection of Fig. 4. 

For plated wire and certain plated strip 
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steel that must withstand extremely severe 
forming operations and customer usage, 
special and even more drastic bending and 
twisting tests have been devised. Among 
these is bending through 180° followed by 
hammering the bend flat and, if one wishes 
to be ultra-severe, opening it up and bend- 
ing it back on itself in the opposite direc- 
tion. Wire may be wound around a rod 
equal in diameter to its own and, at the 
same time, given a severe twist. An ultra- 
severe test is then to unwind the wire while 
at the same time it is being twisted in the 
opposite direction. This is continued until 
the wire has been wound around the rod 
in the opposite direction. A plated strip 
that stands the first test and a plated wire 
that stands the second will hold up under 
any type of fabrication or usage. 


Burnishing, Buffing and Abrasion Tests 

These tests are among the oldest exten- 
sively used tests in industrial plating. The 
literature does not contain much informa- 
tion concerning them, but they were men- 
tioned in several private communications. 
They were described as far back as 1905 by 
C. F. Burgess. 

Burnishing has been used almost univer- 
sally in the silver-plating industry. It has 
not been looked upon as a test method, but 
the general feeling has been that a plate, 
which does not blister under the pressure 
of the steel burnishing tools used in the 
finishing operations, must have sufficient 
idhesion to meet commercial requirements. 

Some types of burnishing or polishing or 
buffing, which are regular operations in 
many gold and_ nickel-plating plants, are 
considered adequate tests for adhesion. 

A machine might be constructed which 
could give at least roughly quantitative 
information on adhesion. Certain factors 
could be standardized such as pressure, sur- 
face area of contact, speed of operation, 
area burnished, etc. The method would be 
limited to relatively thin deposits. 


Impact or Hammering Tests 
Numerous variants of this type of test 
are in daily use today. Usually a special 
design is developed to meet the require- 


DecrMBER, 1946 


A.E.S. Research 





ments for a specific product. As a rule, 
the test is limited to heavy, ductile de- 
posits or to thin as well as thick deposits 
of chromium or hard nickel. 

The apparatus most generally used for 
making semi-quantitative impact tests are 
impact 


variants of the Parlin-du Pont 


tester”. In the test a known weight falls 
a predetermined distance and strikes a steel 


ball of definite diameter which rests on the 





Fig. 5. Parlin-du Pont impact tester 


panel being tested. The apparatus is shown 
in Fig. 5 and the lower part on a larger 
scale in Fig. 6. 

Such tests when developed and used for 
special purposes are reported highly satis- 
factory; they are probably even more use- 
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Fig. 6. Lower portion of Parlin-du Pont impact tester 


ful than a quantitative test which would 
take longer time and require more delicate 
and expensive measuring devices. 

The most recent impact tester was de- 
veloped by A. W. Hothersall and C. J. 
Leadbeater!** and is known as the B. N. F. 
Adhesion Tester. A small vibrating ball- 
ended hammer, which is actuated by a 
fluctuating magnetic field, bombards the 
surface. It is supposed to produce blisters 
somewhat in the manner of a burnishing 
tool and aroused considerable interest when 
it first appeared in the literature. How- 
ever, it was soon discovered that the method 
would indicate only non-adherent or weakly 
adherent plate. 


The Shot Impingement Test 
Hothersall and Leadbeater describe an- 
other test, the “Shot Impingement Test’, 
which operates according to the same basic 
principle. The complete assembly is shown 
in Fig. 7. Small steel shot are driven by 
regulated air pressure against the sample. 
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Fig. 7. Complete model of shot 
impingement test 
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After extensive experiments, the authors 
concluded that “it appears to be less suit- 
able for general use than the B. N. F. Ad- 
hesion Tester’’. 

In a private communication, Frank D. 
Hallworth describes an improved modifi- 
cation which he calls the “Shot Peen Test’’. 
It is suitable for production inspection and 
for testing coatings up to 0.025 inch thick. 
He makes this significant statement: ‘At 
this writing, it appears$to be the most 
adaptable test available for checking silver 
adhesion”. Such a statement should carry 
much weight in view of the fact that for 
four years during the war work was car- 
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tively indicates adhesive strength, has not 
yet been devised. However, by the use of 
the methods outlined, silver-plated engine 
parts can be produced with assurance that 
those which pass the test will give satisfac- 
tory performance”, A broader statement 
might be made to the effect that -a special 
test could probably be developed for each 
plating operation which, if passed, would 
give assurance that the product would give 
satisfaction when used for the purpose for 
which it was intended. 


Heating Tests 
Heating is another very old test, having 





Fig. 8. 


ried on in his laboratory on methods for 
testing adhesion of electrodeposits. How- 
ever, it should be noted that he makes no 
other claims for the method than that it 
will find areas of complete lack of bond. 
Fig. 8 shows the results of an applica- 
tion of the test. 

Hallworth experimented with many tests. 
His final conclusion is quoted here because 
as far as it goes it agrees with my own con- 
clusions based upon the analysis of the 
published literature and many private 
communications. “The ideal bond-testing 
method, which instantly and non-destruc- 
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Shot-peen tested articulated rod pins with defectively bonded 
silver plate 


been mentioned by C. F. Burgess in 1905. 
Since then many heating tests have been 
developed. They have been used exten- 
sively for several years, especially to test 
electroplated aluminum. During the war 
heating was a required test for certain 
silver-plated bearings. 

There are two distinctly different types 
of heating tests each based on a different 
principle. In one case, the heating causes 
the liberation of gas which had been ab- 
sorbed in the base metal before or during 
plating, or evaporation of liquid absorbed 
at the interface or held in pockets in the 


1291 





| A.E.S. Research 


base metal. The pressure of the gases re- 
sults in the formation of blisters. In the 
other case, the plated object is raised to 
some high temperature and then suddenly 
cooled. If there is a difference in the co- 
efficients of expansion of the plate and base 
metal, a terrific strain is placed on the plate. 
Both of these tests are exceedingly severe 
under the specified conditions. 

For several years there have been marked 
differences of opinion as to the influence of 
heating on the adhesion of an _ electro- 
deposit. The controversy arose largely as 
the result cf an effort to develop a quanti- 
tative test whereby the adhesion could be 
measured in psi with a tensile machine. 
Such a test requires that a handle be sol- 
dered to the plate, and the soldering opera- 
tion calls for a high temperature. 

There is no doubt but that undisputed 
experimental evidence exists in support of 
both contentions—that heat increases the 
bond and that heat decreases the bond. A 
likely explanation is that the high tem- 
perature causes an interdiffusion of the 
two metals at the interface; this would be 
expected to produce better bond except 
when a weak alloy is formed whereby the 
apparent bond strength is decreased. Such 
cases are definitely known. 

It is the opinion of the present author 
that both types of heating tests are highly 
valuable and drastic, provided they are not 
applied indiscriminately and only when the 
basic principles are known to be in effect. 


“Black Light’ or Fluorescent Test 
This is one of the newer tests. The evi- 
dence now appears conclusive that at best 
it will detect only complete lack of adhe- 
sion around the edge of an article where the 
oil might penetrate between the plate and 
base metal. It is a better test for porosity, 
but it can reveal this only where the pore 
extends all the way -to the outside of the 
plate. 


Erichsen Cup Test and Variants 


Geverally three different names are at- 
tached to extrusion tests—the Erichsen 
Cup Test, the Olsen Ductility Test and the 
Romanoff Flanged Cap Test. In some cases 


1292 


a regular Brinell Machine has been used to 
force a steel ball into the test piece. 

While most of the literature emanates 
from research laboratories, some plating 
plants are using these tests in specialized 
production. 

The method appears to give highly un- 
certain results and has little to recommend 
it except in certain specialized applications. 
it is a better test for ductility than for 
adhesion. 


The Scratch or Scratch-and-Knife Test 


Among the early tests, this used to be one 
At the 
present time its application is very limited. 
This is due to two developments: a general 
improvement in adhesion and a rather gen- 
eral increase in thickness and quality of 
deposit. A variant is still relied upon by 
some bearing manufacturers to test the 
adhesion of thick deposits. One set of 
parallel grooves are machined through the 
plate to the base metal, the distance be- 
tween them depending upon the thickness 
of the lining; then another set is machined 
at right angles to the first. A blunt chisel 
is placed against the rectangular sections 
thus formed and hit a sharp blow with a 
hammer. 


of those most generally employed. 


This is far from being a quanti- 
tative measure of the degree of adhesion 
However, it is simple, easy, rapid and 
thoroughly satisfactory for the particular 
purpose since, if the small rectangular sec- 
tions cannot be removed in this test, the 
producer is certain the adhesion is satisfac- 
tory, no matter what the psi strength 
may be. 


The Chisel Test 


The test just mentioned might be con- 
sidered a variant of the chisel test. This 
test . oi comparatively recent development 
and parallels the development of thick de- 
posits. There are numerous variants, some 
of which are exceedingly drastic and con- 
sidered. the most severe tests for heavy de- 
posits thus far developed. Some companies 
have rather rigid specifications for both 
test equipment and test procedure. From 
highly favorable reports in private com- 
munications, and from personal experience 
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it may be stated that this is an exceedingly 
effective test. Its use carries with it a 
feeling of assurance that a plate which 
stands the test is certain to give satisfac- 
tion in the particular application for which 
it is intended. 
The Grinding Wheel Test 

There are several variants of this test but 
the only one worthy of special mention is 
that in which the plated article is held 
against a rough emery wheel so that the 
wheel cuts from the base metal to the de- 
posit. This is a pet shop-method used by 
many of the best known men in the indus- 
try. It appears that each has his own spe- 
cial idea about just how the test should be 
carried out. All agree, however, that if 
properly made it is highly effective. The 
ductility of the deposit is a rather impor- 
tant factor—for extremely brittle or duc- 
tile plates the results are questionable. 

The “Can Opener” Test 

This is a relatively new method devel- 
oped by F. C. Mesle®*. The test piece is so 
processed that the deposit can be peeled 
from the top to make a handle to which is 
attached a special tool. This tool functions 
in much the same manner as the one for 
opening a sardine can, hence the name. 
The test becomes somewhat quantitative 
when some device is used to measure the 
load required to peel or break the deposit. 
If the design of the strip and the procedures 
are standardized and the test is carried out 
by an experienced operator, a fairly good 
comparison can be made for the adhesion 
of various samples. There are several fac- 
tors of uncertainty, however, which make 
it questionable whether the method is capa- 
ble of being developed to measure the bond 
strength quantitatively in psi. 


The Jacquet Test 

This might be considered as a more sci- 
entific development of the can-opener test 
and represents an attempt to devise a 
method which will give a measure of bond 
strength in psi. The principle involved is 
to deposit a thick plate over the one to be 
tested. The second plate is so processed 
that one end does not adhere and may be 
lifted to serve as a handle. This handle is 
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then attached to some mechanism which 
pulls the under coating from the base metal. 
The force required is expressed in some 
selected units. Jacquet®? infers the method 
gives psi. 

The method was studied at, the Bureau 
of Standards where some very interesting 
variations were developed largely in the 
method for attaching the heavy top coat- 
ing and the choice of testing machine for 
measuring the force required to detach the 
under-plate. It is interesting to note that 
the results are expressed in force per unit 
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Fig. 9. Burgess’ adhesion tester. Top: 
test in progress. Bottom: method of 
soldering 


width of peeled strip rather than per 
unit area. 

It is evident the method is very time- 
consuming and requires expensive equip- 
ment and rather precise manipulation. 
Even after all measurements have been 
made their interpretation is highly ques- 
tionable. 


The Ollard Test and Variants 
Attempts to make quantitative measure- 
ments of the adhesion of electrodeposits go 
back to F. C. Burgess! in 1905. The equip- 
ment used is represented diagramatically in 
Fig. 9. 


A copper plug one-half inch in 
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diameter was soldered to the plate to be 
tested. To this was attached a lever ar- 
rangement, and a spring balance was used 
to measure the force necessary to remove 
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Fig. 10. Ollard’s adhesion test, first 
method 


the deposit from the iron base metal. A 
special arrangement was used to provide a 
measurable area of plate to be tested. It 
was appreciated by Dr. Burgess that the 


LAW «a 





3-0" “5 B 
ita 
c 


heat required for the soldering operation 
might alter the adhesion of the plate. He 
believed that the adhesion would be de- 
creased. 





Fig. 11. Ollard’s adhesion test, second 
method 


No other quantitative test worthy of the 
name was developed until 1925 when Ollard 
submitted the method which goes by his 
name. The principle involved is simple 





v 





Fig. 12. Ollard’s adhesion test as modified by Hothersall and Leadbeater. 
A bush, B rod, C stopped-off specimen after deposition, D specimen 
assembled in adaptor for test 
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and is indicated in the ‘diagrams of [Figs. 
10 and 11. The plate to be tested is de- 
posited on the end of a steel rod. In the 
first variant, the plate and steel rod were 
machined to leave an overhang of plate 
and the plate was pulled off as illustrated 
in Fig. 10. In the second variant, a hole 
is drilled through the plate and into the rod. 
The rod is placed in a hole in a steel plate 
and pushed off by a tensile machine as 
illustrated in Fig. 11. The area of the 
ring of interface between the deposit and 
the steel shaft is measured and thus the 
strength of the bond may be expressed 
in psi. 

In 1938 Hothersall and Leadbeater™ 
published a modification of the Ollard 
method. The diagrams in Fig. 12 illus- 

















Fig. 13. Finished dimensions of Ollard’s 
test specimens as modified by Roehl 


trate the principles. A steel rod 0.5 inch 
in diameter was fitted with a steel bush 
one inch in diameter, the end of the bush 
being flush with the end of the rod. The 
material to be tested was plated over both. 
The test piece was then placed in a tensile 
machine as shown. 

Another variation was described by E. 
J. Roehl'? in 1940. This is illustrated in 
the diagram ‘of Fig. 18. The principal 
difference between this and the original 
Ollard method is the machining of the 
lower part of the plate, indicated in the 
diagram as “interface”. This assures that 
no plate extends over the top surface of the 
rod down on to the side. 
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More recently the Engineering Depart- 
ment of the Chrysler Corporation has 
refined the method to an even greater de- 
gree. It is referred to as 'the micro-adhe- 
sion method. This method has several 
points of improvement over the standard 
Ollard Method. It employs much smaller 
specimens and can be used where the de- 
posit is on a curved surface, it is relatively 
fast and can be used on somewhat thinner 
deposits. The area under test is determined 
by using a micrometer to measure the out- 
side diameter and a filar micrometer at- 
tached to a microscope to measure the wall 
thickness. The estimated accuracy is plus 
or minus 3.5 per cent. 

Such quantitative methods as the Ollard 
test and its variations have no practical 
value outside of research laboratories and 
the extent of their real value even there is 
open to question. Even in the Chrysler ver- 
sion the pull or push on the plate to remove 
it cannot be considered to be at all times 
perpendicular to and equally distributed 
over the whole area used to calculate the 
bond strength in psi. 


The Supersonic Test 

The method most recently suggested for 
measurement of adhesion makes use of high 
frequency sound waves. Both the principle 
and application are fairly simple. A beam 
of high frequency sound waves of the order 
of 5,000,000 cycles per second is sent out 
by a vibrating quartz crystal. If this beam 
falls upon a plated object, some of the 
sound will pass through it and emerge on 
the other side where it can be picked up 
by a second quartz crystal. However, if 
there is no bond over any portion of the 
area struck by the beam, the discontinuity 
of elasticity will cause the sound to be 
almost completely reflected and none will 
be transmitted. 

Dr. F. A. Firestone, a pioneer in the field 
of supersonics, expressed to me, in a pri- 
vate interview, the belief that the method 
would show a complete lack of bond but 
probably could not be used to measure 
degrees of adhesion. 

Mr. Julian R. Frederick, also expressed 
himself as follows: “From the limited work 
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Fig. 14. Arrangement of apparatus to test bond by means of beam of 


supersonic waves 


done, it was concluded that the method 
would readily detect absence of bond, but 
as to whether or not the strength of the 
bond could be measured, more investiga- 
tion would be necessary.”’ A diagrammatic 
sketch of the equipment used is shown in 
Fig. 14. 

The first device used by Pratt and Whit- 
ney Aircraft for silver bond inspection was 
the supersonic reflectroscope invented by 
Firestone. The method is somewhat differ- 
ent from the one mentioned above. A 
quartz crystal radiates supersonic §vibra- 
tions into the plate as before, but in this 
ease the reflected rays are studied rather 
than the transmitted rays. If the silver is 
slightly separated from the steel back, the 


pulse is either reflected or dispersed at 
the gap. By observing the amplitude and 
shape of the pattern on a cathode ray screen 
as the crystal is passed over the plated sur- 
face to be inspected, the operator differen- 
tiates between areas of good and bad bond. 
The photographs in Fig. 15 illustrate the 
difference in patterns given by good bond 
(left) and bad bond (right). 

This method was used for two years in 
routine inspection by Pratt and Whitney 
Aircraft, but was then superseded by later 
methods. During this period several in- 
herent difficulties were discovered which 
led to misinformation concerning the quality 
of the bond. Most important was that 
unless a true gap existed between the plate 





Fig. 15. Defective Double Wasp front counterbalance bearings after whirl 
testing at 40,000 rpm 
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and base metal, lack of bond could not be ' 


detected. Besides, the reflectroscope is an 
exceedingly complex device requiring a 
trained technician to operate it and to 
interpret the results. 


Tests with Adhesives 


There are other tests mentioned in the 
literature, some of which have been devel- 
oped for special purposes and are being used 
very effectively. The one to be considered 
here is similar in principle to that first 
described by C. F. Burgess in 1905 in which 
a handle was soldered to the plate and the 
force required to pull the plate from the 
base metal determined. As pointed out 
earlier in this paper, the method was largely 
abandoned because the temperature reached 
during the soldering operation might alter 
the adhesion. 

From that time to the present, however, 
methods involving the same basic principle 
have been used and are now being used by 
many practical platers. Various kinds of 
adhesives on strong tape as a handle are 
employed. The continued use of methods 
of this type probably results from the 
powerful desire of practical platers for a 
simple, quick and non-destructive test. One 
prominent plater applies scotch tape. An- 
other uses a special brand of cement and 
believes it possible through an intensive 
study to develop adhesive joints which will 
permit direct tensile strength measurements 
of adhesion. Another very prominent plater 
states: ‘The adhesive test (used by him) 
consists in covering a plated surface with 
an adhesive tape, allowing it to stand for 
24 to 48 hours, and pulling it off. Poor 
adhesion can be detected by this method. 
It is our thought that with bonding mate- 
rial of high strength, actual measurements 
can be made of the strength of a plated 
metal bond.” Another very well-known 
plater offered the following suggestions: 
“Recently developed adhesives, which are 
said to give metal-to-metal bonds of great 
strength, might form the basis for a quan- 
titative test which could be applied to 
simple shapes. After bonding suitable fix- 
tures to the deposits and the base metal, 
the force required to separate them could 
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be determined in a tensile testing machine 

Whether the bond provided by the 
newer adhesives has sufficient strength re- 
mains to be determined.” 


Experimental Work with Adhesives 
In view of such statements from out- 
standing representatives of the plating in- 
dustry and the extensive developments car- 
ried out during the war in the preparation 
and use of adhesives, the Project Commit- 
tee and the Research Directing Sub-Com- 
mittee decided that at least some prelimi- 
nary experimentation should be undertaken 
to determine the possibilities. 
Several manufacturers of cements were 
contacted and their opinions on the matter 
were obtained. Hardly any special work 
had been done on this application, but 
interest was expressed in all instances and 
some made encouraging statements. 
Samples of the following five most prom- 
ising cements were obtained and some tests 
made on each: 
(1) Metlbond Type M38c. (National Re- 
search and Manufacturing Company, 
2330 Cleveland, National City, Calif.) 

(2) Durite S-3024V Cement. (Durite 
Plastics, Inc., Frankford Station P. O., 
Philadelphia, Pa.) 

(3) Bakelite XJ, 16320. (Bakelite Cor- 
poration, Bloomfield, N. J.) 

Pliobond (Manufactured by the Good- 
year Tire and Rubber Company, and 
supplied by United States Plywood 
Corporation, Industrial Adhesives Di- 
vision, 25 W. 44th Street, New York 
18, N. Y.) 
(5) Cycle Weld, C-3-Brush Type. (Chrys- 
ler Corporation, 8021 Conant Road, 
Detroit, Mich.) 


There are two basic requirements on a 


(4 


~~ 


cement which is to be used for measuring 
the adhesion of electrodeposited plate. One 
is that the cement must adhere to the plate 
and to the rod used as a handle with a 
force greater than the bond strength. The 
other is that the tensile strength of the 
cement must be greater than the bond 
strength. For these reasons, the experiments 
were directed toward a determination of 
these two factors for the various cements. 
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In the earlier experiments, known areas 
of two strips of steel were cemented together 
and the shearing force measured in a ten- 
sile machine. Later it was considered ad- 
visable to apply the force perpendicularly 
to the cemented faces. ‘To do this latter, 
cylinders were machined flat on one end, 
and the other end was threaded to fit attach- 
ments on the tensile machine. The flat 
ends were cemented together with the ma- 
terial under test. Fig. 16 is a photograph 
of the assembly. Both brass and _ steel 
cylinders were used. 

‘kh the early work with steel strips adhe- 
sion waS @ major problem. In successive 
efforts to improve the adhesion, increasing 
precautions were taken to obtain a really 


clean surface. Ultimately the procedure 





under such temperature and _ solvent 
vapor pressure conditions that the drying 
process was exceedingly slow. The time re- 
quired was about 24 hours. By this treat- 
ment it was possible to obtain dried cylinders 
completely free from bubbles. However, 
when the cylinders prepared according to 
this procedure were placed together and 
given the final treatment under pressure 
and at the higher temperature required for 
final curing, in every case the fractured sur- 
face observed after pulling always showed 
bubble formation. 

After the most satisfactory conditions for 
adhesion and for minimum bubble forma- 
tion had been established, attention was 
given to the curing temperature and curing 
time. While the correct temperature is the 





Fig. 16. Test piece assembly including cylinders cemented together and 
attached to adaptor for tensile test machine 


was to degrease in hot liquid trichlorethylene, 
suspend in trichlorethylene vapor, clean 
cathodically, and finally polish electroly- 
tically. Each added step gave better adhe- 
sion, but in no case was there definite 
assurance that the adhesion would be 
complete over the whole sample. 

Later, when cylinders were used, the diffi- 
culty with cement adhesion was not so 
serious. Before each test a new surface 
was machined on the face of the cylinder, 
which the only cleansing was to place the 
parts in a specially constructed vapor de- 
greasing chamber where they were con- 
tinuously washed by freshly condensed 
liquid. 

An even more serious difficulty was the 
fomation of bubbles in the final test piece 
as shown after pulling. Much time was 
spent in an attempt to discover some means 
for completely eliminating the bubbles, but 
that objective was never attained without 
a serious decline in the tensile properties of 
the cement. The best result was obtained 
when the most suitable diluent was se- 
lected and the pre-curing was carried out 
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determining factor, the length of time is 
also important. Although the number of 
samples prepared in the preliminary work 
on the five different cements was not large 
enough to justify a definite conclusion con- 
cerning their relative merits for the par- 
ticular purpose at hand, it appeared that 
Bakelite XJ 16320 was most likely to give 
the best results. Cycle-Weld C-3 Brush 
Type did not arrive in time to receive as 
much attention as it deserved, and Cycle- 
Weld C-B-4 Brush Type arrived too late 
to be used at all. For these reasons, most of 
the work was done with the Bakelite cement. 

In the earlier work, psi values were 
usually around 1000 to 1500. As one im- 
provement after another was made, the psi 
gradually crept up to a maximum of 6700. 
This was obtained only once, but work was 
stopped at about that time. At the end, 
values above 5000 were fairly well assured. 
However, even when the highest- values 
were obtained, there was still appreciable 
bubble formation so that probably less than 
one-quarter of the total area used in calcu- 
lating the psi was actually effective. 
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Through continued work it might be 
possible to eliminate the bubble formation 
completely in which case the tensile strength 
of the cement might be greater than that 
of some of the plated coatings and base 
metals. In the later experiments, the adhe- 
sion was 100 per cent. Of course, if bubble 
formation had been completely eliminated, 
the adhesion might not have been high 
enough. 


It is possible that through cooperative 
work with cement manufacturers some ce- 
ment could be developed which would be 
more suitable for this application. 


It has been reported that for some pur- 
poses cements are now being used in place 
of spot welding. 


What Is “Perfect’® Adhesion and 
Perfect" Bond? 


An observation made during the analysis 
of both literature and private communica- 
tions deserves some consideration here. It 
concerns the various meanings which dif- 
ferent platers have in mind when they use 
the expressions “perfect adhesion” and 
“perfect bond.’ Perfect bond or perfect 
adhesion certainly cannot be expressed as 
one definite number of pounds per square 
inch; the very nature of adhesion is such 
that perfect bond between one coating and 
one base metal would be of a very different 
magnitude from that between another coat- 
ing and the same base metal or the same 
coating and a different base metal. 


If there can be no absolute value in psi 
for a “perfect” attachment, then the ques- 
tion arises as to the exact meaning to be 
attached to the word “perfect”? when used 
in connection with degree of attachment of 
plate to base metal. It has been suggested 
that “perfect” should apply whenever the 
degree of attachment completely meets the 
requirement for the particular use to be 
made of the part; for example, if an attach- 
ment represented by 5000 psi is all that 
would ever be needed for a given plate on 
a given base in actual use, then 5000 psi is 
“perfect” for all practical purposes. Some 
other use of the same coating-base com- 
bination might require 10,000 psi to assure 
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complete satisfaction, and then 10,000 psi 
should be regarded as “‘perfect.” 

An excellent discussion of this subject is 
given by Dr. Charles L. Faust in the March, 
1946 issue of THe Monruty Review. His 
suggestion that “it would be well to con- 
sider distinguishing between adhesion and 
bond strength” is worthy of serious con- 
sideration. 
suggested: 

““Bonp STRENGTH would be measured by 
the force required to separate the plate from 
the basis metal regardless of the place of 
fracture and would be distinguished from 
ADHESIVE STRENGTH which would be meas- 
ured by the force required to separate the 
plate at the interface between itself and 
the base metal surface. As thus defined, 
the adhesive strength may exceed the bond 
strength, but the latter could never be 
greater than the former.” 


The following distinction is 


This clear and definite distinction is a 
highly commendable step in the right direc- 
tion. In actual practice some question may 
arise when the fracture is carefully studied 
in that it may show both types of separation 
at the same time. 

Personally, 1 find the use of the word 
adhesion to be somewhat distasteful since 
popular usage has attached to it the con- 
cept that a physical as contrasted to a chem- 
ical force is involved. In an earlier part of 
this discussion, the attempt was made to 
convey the idea that the force which holds 
an electrodeposit to the base metal is the 
force between atoms which is a valence or 
chemical force. It must certainly be true 
that the strongest possible bond is the one 
in which an alloy layer has formed between 
the plate and base metal or one in which 
the crystal structure of the base metal is 
continued into the plate. To use the word 
adhesion in connection with such bonds is 
to give it a different meaning from that in 
popular use. In some parts of this discus- 
sion, the expression “force of attachment” 
has been employed. Making use of an ex- 
pression similar to the metallurgist’s ‘“‘ten- 
sile strength”, the plater might talk about 
“attachment strength”. This broad term 
might be divided into a tensile bond strength 
and interface bond strength. 
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The Electroplaters’ Society might do well 
to consider standardization of the usage of 
several terms and expressions by members. 
At least something should be done to clarify 
the present confusion. 


CONCLUSIONS 


1. Failures of electrodeposits are more 
often due to porosity and lack of adhesion 
than to too low a thickness. Thus speci- 
fications for adhesion and porosity are more 
important than for thickness. 

2. The actual need, especially by the 
practical plater, for a quantitative method 
which expresses adhesion in psi is not great. 

3. There is a serious need by the prac- 
tical plater for a non-destructive produc- 
tion test which will provide continuous 
assurance that his particular product will 
give customer satisfaction when it is used 
for the purpose and under the conditions 
intended. 

4. The bend test is the one most exten- 
sively discussed in the literature and still is 
the most popular one in shop practice. 

5. If bend tests are to be considered, then 
one should be used or developed which is 
most likely to assure satisfaction when the 
part is used in the normal way. 

6. As a general statement concerning sim- 
ple bend tests, the 
probably gives the ‘best relative 


series illustrated in 
Fig. 2 
values for shop practice and is also very 
effective. 

7. For articles which must withstand un- 
usual forming operations or conditions of 
use, unusually drastic bending and twisting 
tests have been developed which will assure 
satisfaction on the part of the customer. 

8. Burnishing, which is a regular opera- 
tion in some plating industries especially on 
thin deposits of silver and gold and even 
nickel, is generally considered a sufficient 
test for the applications in question. 

9. Impact or hammering tests are highly 
effective for certain usages of plating, but 
their field of use is very limited. 

10. The so-called B. N. F. adhesion tester 
has no other value than to show an entire 
lack of bond which it does very conveniently. 

11. The improved impingement 
test led the inventor, F. D. Hallworth, to 


shot 
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make this very significant statement: “At 
this writing, it appears to be the most 
adaptable test available for checking silver 
adhesion’, and he had been testing 0.025 
inch thick deposits in regular production 
for many years. 

12. Heating 
where applicable. They are of two distinct 
One makes use of straight heating 


tests are highly effective 
types. 
and serves to expand absorbed or occluded 
gas or liquid under the plate or in the base 
metal. If the adhesion is not very good, 
the plate is pushed up in the form of blis- 
ters. The other consists in a rapid and big 
change in temperature which causes the 
plate to loosen provided its co-efficient of 
expansion is appreciably different from that 
of the base metal. 

13. The “black light” or fluorescent test 
has no practical value as a test for adhesion 
except in a few special cases. When prop- 
erly carried out, it does give valuable infor- 
mation concerning porosity and does show 
complete absence of bond at edges of plated 
parts. 

14. The Erichsen and other extrusion tests 
have no practical value as a means for judg- 
ing adhesion except in highly specialized 
cases. 

15. The scratch or scratch-and-knife tests 
should be displaced, except for very special 
cases, by more effective methods. 

16. The chisel test is exceedingly drastic 
and reliable especially for thick deposits. A 
suitable procedure should be developed for 
each application. 

17. The grinding wheel test is quick and 
simple. It is very popular with many of the 
most competent platers and is considered 
by them as highly effective except for very 
brittle or very soft deposits. It should, 
however, be used only by an expert operator. 

18. The can-opener test permits consid- 
erable standardization and thus provides a 
fairly good comparison between the degree 
of adhesion of various samples. It is valua- 
ble for experimental work. 

19.§ The Jacquet test employs much the 
same principle as the can-opener test, but 
is somewhat more scientific and capable of 
giving more nearly quantitative informa- 
tion. It is primarily a method for experi- 
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mental work. The interpretation of the 
results is questionable. 

20. The various modifications of the 
Ollard test are the only ones that deserve 
to be called quantitative and even they are 
open to some question. They are suitable 
only for research and can be applied only 
to heavy deposits preferably thicker than 
(0.02 
Ollard test have been developed. The most 
outstanding with which the author is fa- 
miliar were developed in the research labora- 


inch. Several modifications of the 


tories of International Nickel Company, 
Chrysler Corporation, United States Rub- 
ber Company, and Allison Division of 
General Motors Corporation. 

21. The supersonic method, at least in 
the present stage of its development, can be 
used to detect only actual gaps between 
plate and base metal. It was intensively 
studied during the war and is still being 
investigated. 

22. The X-ray test is in the same class 
as the supersonic test and about equally 
effective. Both have the outstanding advan- 
tages of being non-destructive and appli- 
cable to commercial production, but both 
are expensive to install and to operate. 

23. Some form of tensile test in which a 
handle is attached to the plate so as to 
provide a direct pull, has been in use since 
the first one was proposed in 1905. 

24. The direct tensile test in which the 
handle is soldered to the plate was early 
discarded but is coming back into produc- 
tion use where the plated object must with- 
stand a high temperature. 

25. The direct tensile test in which the 
handle is attached by adhesion is exten- 
sively used today as a qualitative test. 

26. A strong feeling has been expressed 
by several prominent platers that a quan- 
titative method for measuring adhesion 
through the use of adhesives might be 
developed which would have considerable 
application. 

27. The experimental part of the project 
thus far completed has demonstrated the 
possibility of measuring adhesion up to 
6000 psi through the use of adhesives. 

28. Bubble formation in the final curing 
operation cuts down the effective area of 
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the adhesive cement to about one-quarter 
of the possible area. If bubble formation 
could be prevented and the present tensile 
strength of the cement retained, it might be 
possible to raise the total tensile strength 
of the cement to about 25,000 psi. 

29. It is recommended that the Elec- 
troplaters Society give attention to the 
clarification of the confusion now present in 
the use of some common words such as ad- 
hesion, degree of adhesion, bond strength 
and “perfect adhesion” as applied in the 
plating industry. 

30. The strongest type of adhesion is 
that in which the atoms of the plated ma- 
terial are combined chemically with the 
atoms of the base metal. Such a combina- 
tion is indicated when the crystals of the 
plate grow as continuations of the crystals 
of the base metal. This happens only when 
the base metal is chemically clean at the 
time when the plating starts. 
the author 
that the greatest source of difficulty in 
obtaining satisfactory adhesion results from 


Because of 


these considerations, believes 


insufficient cleaning and rinsing before plat- 
ing. If the cleaning and rinsing are thor- 
oughly done and the time between rinsing 
and the start of plating is short, the diffi- 
culty with poor adhesion should be reduced 


to a minimum. 


Apology 


In the May, ’46, issue of THE MONTHLY 
REVIEW, abook review by Dr. H. J. Read 
commented adversely on the book “Surface 
Active Agents—The Oretical Aspects and 
Applications” by C. B. F. Young and K. W. 
Coons. Subsequently a letter was received 
from one of the authors justly protesting the 
tone of the book review and stated that the 
book had received favorable comments in 
other book reviews. The author contended 
in his preface that the book is written to help 
men in industry, That it failed to satisfy a 
jury of scientists does not in itself discredit 
the book. Its value “will out” and the 
REVIEW regrets any unjustice done it. 


Epiror. 
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PLATINNIG?: 


Reg. U. S. Pat. Off. 


For producing a rich oxidized or “antiqued” 
effect on sterling and silver-plated products 
... it is quick and easy to obtain with 
PLATIN-NIG, now offered by H-VW-M. 


No electric current is required. 
Simply immerse the work in PLATIN-NIG solution, 
prepared according to simple directions. Then high-light 
for striking light-and-shadow relief! 


PLATIN-NIG heightens the ‘quality look” of your 
silver products. Write Matawan or ask | 
an H-VW-M field engineer for further details. | 


HANSON-VAN WINKLE-MUNNING COMPANY | 


MATAWAN, NEW JERSEY 
a facturers of a plete line of electroplating and polishing equip t and supp | 
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FULL AUTOMATIC 
ELEVATOR TYPE CONVEYOR 














DIGGIN ELECTROPLATING 
CONTROL TABLE 





RECTIFIER 
AND CONTROL 


BUFFING AND 
POLISHING LATHE 





. The H-VW-M Complete \ TANK RHEOSTAT 
Line of Electroplating #% J 


Equipment - | af e 
PLATING BARRELS yt ser ° 


Mercil Type and 
> hd pers god 
PLATING CONVEYQRS 7” “ ean oor 
ts (Full Awtomatic and 
Semi-Automatic) 
MOTOR GENERATOR SETS 
TANK RHEOSTATS 
RECTIFIERS AND CONTROLS 
CENTRIFUGAL DRYERS 
DIGGIN ELECTROPLATING 
CONTROL TABLE 
NICKEL ANODES BURNISHING BARREL 
SCRAP ANODE BASKETS 
DIPPING BASKETS 
BURNISHING BARRELS 


BUFFING & POLISHING LATHES ee just a reminder from 


H-VW-M Electroplating 
—_ PLATING 
BUFFS & COMPOSITIONS 
k POLISHING WHEEL ADHESIVES 
tails, § GALVANIZING FLUX HEADQUARTERS 
PLATING CHEMICALS 


GLUE & ABRASIVES 
MICROSCOPES (Electroplaters’) 














SCRAP ANODE BASKET 
NICKEL ANODE 





New 


) ° 
lY Plants: Matawan, New Jersey * Anderson, Indiana ‘Neg \8* 
Sales Offices: Anderson + Chicago « Cleveland * Dayton «+ Detroit 
y Matawan « Milwaukee *« NewHaven + NewYork «+ Philadelphia 


Pittsburgh « Rochester * Springfield (Mass.) * Stratford (Conn.) » Syracuse 


@® 2264 
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The !deal Copper Bath! 


PROSALT not only is an ideal “‘workhorse”’ for use with 
direct current but produces lighter color and more ductile 
deposits. Ideal for copper strike—stop off for heat treat 
—and perfect for buffing. Sufficiently bright for direct 
deposit of bright nickel on polished surfaces. 


The IMPROVED CATHODE EFFICIENCY of the 
Prosalt Bath increases the rate of the copper deposit. 


Your existing copper cyanide or Rochelle bath may be 
converted by the addition of 130 cc. Prosalt per gal. 


Make-Up Analysis Prosalt Copper Bath Cost 
Copper cyanide, 3.5 ounces per gallon........ $0.0764 
Sodium cyanide, 4:6 ounces per gallon........ 0.049 
Sodium carbonate, 4.0 ounces per gallon...... 0.0075 
PROSALT, 130 cc. per gallon.............. 0.184 

$0.3169 
per gallon 


Representatives in principal cities. Write to: 


AT DIVISION— Poor & Company 


851 SOUTH MARKET STREET WAUKEGAN, ILLINOIS 
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Nete to 


A.E.&8. Members 
and Subseritbers 


A few weeks ago you were sent a question- 
naire in the form of a return post card... 








PN. 25>. Soa. 3) eR yest ......My Company...... Sen AY ee SEE 

Company address......... Rae on gh eae My position... «6. ..css.cess 

The checked (X) operations are carried on in my plant: 

PRETREATMENTS ELECTROPLATING AFTERTREATMENTS 
Blasting.... ¢ 3 Braee. .... , Anodizing. ..... ) 
Buffing... .. ; i 3 Cadmium..... ) Chemical- Blackening ) 
ae Tae Chromium..... . ) Enameling. . . ) 

ge | ) 7 = mae 
Cleaning.... oN Copper ) Galvanizing. . ) 
Degreasing. . ( ) Lead ( ) Japanning { ) 
Gringing....(... ae, Nickel € 9 Magnesium..... ( ) 
aw ste > -€ ) Silver... . -_ Painting. ... (-"} 
ee ng pou, Gt Tis....>. eee od Rust-Proofing ) 
Tumbling. ee —_— Zine... : re ie Treatments.... fo 
he ee ee ( ) Solel Gm eae Yar ial a Sanaa te ( ) ) 

The approximate number of employees concerned with above operation is.. . 

Products manufactured at my plantare......... Yas ee ee 

My address: SRP ce LG mare nee : Ra barton 

(to which MONTHLY *‘'**' 

REVIEW is sent) ae I EP ny ee tes f 

City Zone State 
Have you returned yours? These facts are 
needed to classify our readers and the industries 
they serve so that the Society can do a better 
job in selling advertising in THE MONTHLY 
REVIEW. Won't you please answer the ques- 
tionnaire, using the card or above form, and 
mail as soon as possible? 
e 
We Need Your Cooperation! 
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Comments on “Copper 
Fluoborate Solutions,” 
Montaty Review. 


Plating from 


September, 1946, 


Mr. A. E. Carlson 

General Chemical Company 
40 Rector Street 

New York, N. Y. 


Dear Mr. CaRLson: 


It is extremely gratifying to read a paper 
on a new plating process which discusses 
the influence of the various operating con- 
ditions in as great detail as yours did. I 
think that the paper might well serve as a 
model to be followed by all workers in 
the field. 

The data shown graphically in Fig. 4, 
“effect of current density on voltage across 
a cell,” undoubtedly represent the facts as 
you obtained them. However, in deducing 
from those data the fact that the polariza- 
tion at the measured electrode is small you 
are apparently neglecting to correct for 
the IR drop through the solution. If the 
polarization is small at the measured elec- 
trode, as it apparently is, the deviation 
from a straight line obtained when cell volt- 
age is plotted against current density would 
be small. Careful examination of your data 
indicates that such deviations due to polari- 
zation may well exist but may be masked 
by other factors inherent in the experimental 
technique. This view is corroborated by 
the coincidence of the curves obtained when 
the smaller electrode is either anode or 
cathode. 

While I am quite sure that you are well 
aware of the foregoing factors, the miscon- 
ceptions prevalent in the literature of plat- 
ing with respect to the definition and meas- 
urement of polarization may be heightened 
by the apparent oversight on your part. 

The foregoing comments, you realize, are 
of a minor nature. I do not think that they 
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detract in the slightest from the very com- 
mendable job you have done. 
Very truly yours, 
H. Banpes, 
Engineering Research Department, 
Sylvania Electric Products, Inc. 
e 


Sylvania Electric Products, Inc. 
34-10 Linden Place 
Flushing, N. Y. 


Att.: Dr. H. Bandes, Engineering Re- 
seach Department. 


Dear Dr. BanpEs: 


We appreciate your comments regarding 
our recent paper, “Copper Plating from 
Fluoborate Solutions,” and agree that the 
IR drop affects the accuracy of our polari- 
zation data. The method as employed is 
not recommended for accurate polarization 
measurements. It is a rapid means of ex- 
ploring qualitatively the variations of 
polarization over a wide range of current 
densities. At the same time any filming and 
excessive cyclic polarization at the anode is 
indicated. Furthermore, conventional polar- 
ization methods such as the Haring cell or 
exploratory half cell are seriously limited 
at high current densities. 

The method was first mentioned to our 
knowledge by Graham and Read in their 
paper on “Rochelle Copper Plating Baths’’. 
Its accuracy is increased by reducing the 
size of the electrode under investigation in 
relation to the other electrode, thus reduc- 
ing the total current on the cell required to 
give the desired current densities. 

We agree that readers should be cautioned 
regarding the interpretation of these data 
and are, therefore, requesting the editor of 
the Montaiy Review to publish this cor- 
respondence. 

Very truly yours, 
A. E. Carson, 
Engineering Service Division, 
General Chemical Company. 
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YOU ARE INVITED 


to submit a paper on some phase of electro- 


plating or its allied arts to the 


Educational Committee 


in charge of the Technical Sessions to 
be held as part of the 


1947 A. E. §. CONVENTION 
Detroit, Michigan 
June 23 to 26, 1947 


Please advise the chairman as quickly as possible if 
you plan to submit a paper stating title and author. 


Manuscripts should be submitted as early 
as possible in order to receive favor- 
able consideration by the committee. 


March 1, 1947 is the deadline. 


All manuscripts and communications should be 
sent to 


Dr. R. B. Saltonstall 


Chairman, Educational Committee 


1651 E. Grand Blvd. 
Detroit 11, Michigan 
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a LABORATORIES, the most modern of 
their kind, large, and devoted exclusively 
to problems of research and development 
in metal finishing and electro-plating. 


q AN ENGINEERING STAFF, composed 
of men with practical experience, working 
constantly on developments in the plating 
and polishing field. 


@ FACTORIES, modernly-equipped for 
“economical production, manufacturing 
the latest in equipment and supplies. 


| WAREHOUSES, spacious, with the most 
modern shipping facilities, insuring you 
against delays 


@ COMPETENT SUPERVISION 
of each department by trained men, 
who are glad to work and con- 
sult with you, means MILLER 
SERVICE on your 
problems. 


Call aa 


MILLER ENGINEER 


Because we realize the demand 
for accuracy, close contact and 
quick action, Miller Sales and 
Service Engineers are available 
at your plant at any time to 
diagnose your finishing require- 
ments or to provide prompt, 
dependable answers to your 
finishing problems — No obli- 
gation of course, ‘ 


GRAND RAPIDS 4, MICHIGAN 
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ADDRESSES DESIRED 


We are anxious to obtain the addresses of the following members. 
Their copies of THe Montuty Review have been returned to us with 


99 «66 


such notes as “not here, 


wrong address,” and ‘“‘unclaimed.” 


Please run through the list! If you find the name of a friend. whose 
new address you know, drop a post card to Box 168, Jenkintown, Pa. 


It will be much appreciated. 


BALTIMORE-WASHINGTON BRANCH 
Charles H. Singstack, 35 Seaton Place, 
N. W., Washington, D. C. 


BOSTON BRANCH 


Eleanor Basque, 132 West St., Leo- 
minster, Mass. 
Elliott Charney, 60-06 Myrtle Ave., 


Brooklyn 27, N. Y. 
George Fairbairn, 14 Rutland St., Cam- 
bridge, Mass. 


BRIDGEPORT BRANCH 
Anthony Turko, 230 South Ave., Bridge- 
port, Conn. 


BUFFALO BRANCH 
Zina Cummings, Chartlottville Rd., New- 
fane, N. Y. 


CLEVELAND BRANCH 
Charles Huberty, 514 Wells Ave., Can- 
ton, Ohio 


DETROIT BRANCH 
N. W. Hovey, 11000 Mack Ave., De- 
troit 14, Mich. 


GRAND RAPIDS BRANCH 
Esra L. Klaiber, 1406 Middle 
Elyria, Ohio 
John Manning, 1270 Gass Ave., S. E., 
Grand Rapids, Mich. 
E. G. Prefontaine, 707 Fountain, N. E., 


Grand Rapids, Mich. 


Ave., 


INDIANAPOLIS BRANCH 
Raymond Doughty, Smith Valley, John- 
son County, Ind. 
Walter M. Jenkins, 1114 Congress, In- 
dianapolis, Ind. 
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JACKSON-LANSING BRANCH 
G. Stohan, c/o Reo Motors, Inc., Lansing, 


Mich. 


MILWAUKEE BRANCH 
C. F. Anderson, c/o Specialty Brass Com- 
pany, Kenosha, Wis. 


NEWARK BRANCH 
M. I. Fiorenza, 3-10 
lawn, N. J. 


17th St., Fair- 


NEW HAVEN BRANCH 
George R. Merrian, 289 S. 
Wallingford, Conn. 


Cherry St., 


NEW YORK BRANCH 
Joseph Simon, 2301 Kings Highway, 
Brooklyn 29, N. Y. — 
Michael Yacco, 73 Harding Ave., Clif- 
ton, N. J. 


PITTSBURGH BRANCH 
Damon Antel, 403 Cedar Drive Moon- 
crest, Coraopolis, Pa. 
Percy A. Goldsmith, 1459 Fourth Ave., 
New Brighton, Pa. 


ROCHESTER BRANCH 
George H. Hibbard, 543 Central Ave., 
Rochester 5, N. Y. 
Renato Silva, Union Polishing Plating 
Co., 14 Commercial St., Rochester, N. Y. 


ST. LOUIS BRANCH 
Henry Hurtig, 1215 N. 23rd St., Mil- 
waukee 5, Wis. 


| (Continued on Page 1339) 


1309 








Copper Plating 
(Continued from Page 1276) 


processes will cause failure if the temperature 
is allowed to rise above the melting point of 
copper. In the box carburizing furnace, the 
parts are packed with coke impregnated with 
activators. Unless the coke is sulfur free, the 
sulfur will attack the copper at the carburiz- 
ing temperature which may lead to penetra- 
tion and, in addition, cause the copper to run 





Fig. 11. 


Typical structure of copper plate 
after treatment in the homo carburizing 
furnace. Note the thin layer of flaked cop- 
per. Base metal etched with 3% nital, 


copper 
droxide-hydrogen peroxide. 


etched with ammonium hy- 
X100 


over the areas to be hardened. The latter 
condition results in insufficient case depth. 

The principle of the gas carburizing furnace 
is the cracking of organic fluids which furnish 
carbon monoxide, carbon dioxide, and other 
break down products. This atmosphere is 
normally reducing and non-injurious to 
copper. However, when the load is first put 
in the furnace, or when there is an air leak in 
the furnace, a decarburizing atmosphere may 
come in contact with the copper and cause it 
to oxidize. (See Figs. 11 and 12.) The cover 
should be put on the furnace, the fluid turned 
on immediately and the leaks plugged, or the 
copper may oxidize to such an extent as to be 
subject to penetration. Since a thin layer of 
copper usually becomes oxidized in the homo 
carburizing furnace, it is generally wise to 
apply slightly heavier coatings of copper 
when this type of furnace is to be employed. 

The above information on furnaces is very 
general. Both methods, particularly homo 
carburizing, are accompanied by very com- 
plex reactions which may or may not have an 
effect on copper plate. However, with careful 
control, little trouble will result. 
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Conclusion 


It is apparent from the foregoing discus- 
sion, that there are many possibilities for 
copper plate to fail as a mask in selective 
carburizing. In some instances, failure is 
inevitable even before plating. In others, the 
copper plating technique or the technique 
following the application of plate will cause 
hard spots on those areas intended to remain 
soft. Only by concerted effort of all proces- 
sors involved can elimination of difficulties 
be expected. 





Fig. 12. Oxidation in carburizing furnace 
causing formation of thin flaked layer 
and deep attack. Base metal etched with 
3% nital, copper etched with ammonium 
hydroxide-hydrogen peroxide. X100 





Society Publications 


Files of the Society’s publications, com- 
plete with few exceptions, are now available at 
the following institutions which are equipped 
to supply photostatic copies of any articles 
desired: 


The Library of Congress, Washington, 
B.C: 

The Free Library of Philadelphia, Logan 
Square, Philadelphia, Pa. 

The Enoch Pratt Public Library, Balti- 
more, Md. 


We hereby gratefully acknowledge receipt 
of back issues of the Society publications 
during the past month from the following: 


Sulphur Products Company, Greensburg, 
Pa.; Hamilton Watch Company, Lancaster, 
Pa.; Northwest Chemical Company, Inc., 
Detroit, Mich.; and George Gehling, Phila- 
delphia Branch. 
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q new 


complete line 
of 
Metal Parts 


DEGREASERS 








Type OP-1-40 OPTIMUS Vapor-Spray 
Type Degreaser. Designed for use with 
trichlorethylene. Installed to degrease: 
metal parts prior to plating. 






| a adequately round out and complete its 
line of Metal Cleaning and Drying Equipment, 
the Optimus Equipment Company announces 
the manufacture and marketing of a full line 
of Metal Parts Degreasers. 






This new equipment, which has been carefully engineered to include the latest develop- 
ments in the field of vapor degreasing, will cover a wide range of applications. Equipment 
will be available embodying a varied number of cleaning cycles, including Vapor, Vapor- 
Spray, Liquid-Liquid-Vapor, Liquid-Vapor, as well as combinations of these and the use of 
supplementary pump and spray washing facilities, to meet special requirements. 


Investigate the production savings which vapor degreasing may make possible in your 
metal finishing operations. Let OPTIMUS engineers submit an equipment plan specially 
designed to fit your needs, embodying the use of standard or special models. 


SOLVENTS FOR VAPOR DEGREASERS—The solvents, Trichlorethylene and Perchlore- 
thylene are available to OPTIMUS Equipment users and others in the metal finishing 


field, supplied from our several conveniently located warehouses. 
OPTIMUS EQUIPMENT COMPANY 
ENGINEERS AND MANUFACTURERS 
STANDARD AND SPECIAL TYPES OF EQUIPMENT 
131 CHURCH STREET, MATAWAN, N. J. FROM THE. SMALLEST TO THE LARGEST SIZES 
FOR A WIDE VARIETY OF OPERATIONS. 


CETUS EQUIPMENT 


FOR CLEANING ~ RINSING - DEGREASING - PICKLING AND DRYING OF METAL PARTS” 





bs 
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Any woman’s heart will yearn for one of the new, beautifully styled and enamelled 
“Universal” electric ranges made by Landers, Frary & Clark. Beneath the smooth, 
rich, glowing surface of that enamel is iron and steel which had to be clean as a 
whistle before coating and firing. 


MANY REJECTS VS. “PERFECTION” 

Under old methods of cleaning and pickling much of the work was rejected. Under 
a new method, developed with the help of a Pennsalt representative and Pennsalt 
products, the work was judged “perfect.” 


NO TANKS OR SOAKING... ALL SPRAY 

In an enclosed unit, parts now move on an overhead conveyor; are never dipped. 
All cleaning, pickling and rinsing is done by sprays. Fumes are eliminated by a 
water wash. Pennsalt cleaners are used exclusively. 





WHAT IS YOUR METAL CLEANING PROBLEM ? 


96 Years of Service to Industry 


Pennsalt men have 
helped many manufac- 
turers to turn out better 
work—faster—at lower 
cost—they may be able 
to help you. Write or 
wire to our Philadel- 
phia headquarters and 
add our experience to 
your own. 


PENNSYLVANIA SALT MANUFACTURING COMPANY 
Special Chemicals Division, 1000 Widener Building, Philadelphia 7, Pa. 
New York © Chicago © St.Louis © Pittsburgh ©* Cincinnati © Minneapolis © Wyandotte * Tacoma 











Supplemental List of Available 
Branch Speakers 


(b) Expenses paid by Branch 


ALUMINUM COMPANY OF AMERICA 
(c) 
Pittsburgh 19, Pa.—East and Midwest 


R. E. Perit, Engineer 

C. J. Hinton, Engineer 

Subject: Finishing Aluminum (with mo- 
tion pictures) 


THE AMERICAN BRASS CO. (c) 
Technical Department, Waterbury 88, 
Conn.—East and Midwest 


JoHn R. FREEMAN 
Subject: General Properties of Copper and 
Its Alloys 


AMERICAN INSTRUMENT CO. (c) 
8010-8020 Georgia Avenue, Silver Spring, 
Md.—East and Midwest 


C. K. OnLHEIsER, Development Engineer 

Subject: Correct Application For, The Use 
and Care of the Magne-Gage and Fil- 
meter (illustrated with slides) 


DOEHLER-JARVIS CORP. (c) 
Grand Rapids 2, Mich.—East and Mid- 


west 


Maorice CAaLpwELL, Chief Technician 
Subject. The Cleaning of Zine Base Die 
Castings Prior to Electroplating 


ELECTROCHEMICAL INDUSTRIES, 
INC. 
33 Herman St., Worcester, Mass.—East (c) 
West and Central (partial b) 
Haron Narcus, President and Technical 
Director 
Subject: 
The Deposition of Metals on Plastics 


INDUSTRIAL FILTER & PUMP CO. (c) 
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(c) Expenses paid by Company 


609 W. Lovell Street, Kalamazoo 46, Mich. 
—Midwest 


Harotp W. Fatnt, Sales and Service 
Representative 


Subject: Filtration and Purification of 
Electroplating Solutions 


MacDERMID, INC. (c) 
Waterbury 88, Conn.—East and Midwest 
Henry Strow 


Subjects: Bright Nickel Plating and Clean- 
ing Subjects 


NATIONAL CASH REGISTER CO. (c) 
Dayton 9, Ohio 


W. E. Mottng, in charge Plating Lab- 
oratory 


Subject: Electrolytic De-Burring 


NUTMEG CHROME CORPORATION 
79 Chapel St., Hartford 3, Conn.—East (c) 
Midwest (partial b) 


A. W.LoGozzo 


Subject: 
Bright Nickel and Decorative Chrome 
Plating 


ONEIDA, LTD. 
Oneida, N. Y. 


Hamitton ALLEN, Works Laboratory 
Administrator, Subject 1 

Frank MeEsie, Superintendent Bearing 
Division, Subject 2 

Subjects: 
1. Rejuvenation and Recovery of Silver- 
Plating Solutions 
2. Thick Silver Deposits 
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WFSTERN ELECTRIC CO., Inc. 
Hawthorne Station, Chicago, II].—East 
or Middlewest. 


A. C, Jongs, Engineer of Manufacture 
Dr. R. E. Harr, Subject 1 

R. V. Miner, Subject 2 

F. B. Rinck, Subject 3 


Subjects: 


we 


1. Theory and Practice of Electrodeposition 
Including Such Metals as Gold, Silver, 
Tin, Zinc, Copper, Nickel, Chromium. 

. Current Industrial Plating Methods, Par- 
ticularly by Means of Semi-Automatic 
Equipment, of Zinc, Nickel and Chro- 
mium. 


3. Layout and Operation of Modern Electro- 
plating Equipment. 





THE ENGINEERING FUTURE OF PLATED BEARINGS 


(Continued from Page 1283) 


3. Electroplating has produced bearing 
alloys with metallurgical properties that 
cannot be obtained by the thermal processes. 
However, it is also true that certain types 
of bearing alloys can be prepared by thermal 
procedures but not by electrodeposition 
procedures. 

4. The metallurgical uniformity of suc- 
cessful electroplated bearing materials usu- 
ally exceeds that of equivalent thermally 
prepared alloys. 
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Payments to Research Fund Deductible 


Payments to A.E.S. Research Fund whether in the form of Sustaining Membership 
dues or contributions are deductible income tax items. The following paragraphs are quoted 
from an official Treasury Department communication dated April 2, 1946, and signed by 
the Acting Deputy Commissioner, ruling upon the Society’s income tax status: 

“Contributions made to you are deductible by the donors in arriving at their taxable 
net income in the manner and to the extent provided by section 23 (0) and (q) of the Internal 
Revenue Code, as amended, and corresponding provisions of prior revenue acts. 

“Bequests, legacies, devises or transfers, to or for your use are deductible in arriving at 
the value of the net estate of a decedent for estate tax purposes in the manner and to the 
extent provided by sections 812 (d) and 861(a)(3) of the code and/or corresponding provi- 
sions of prior revenue acts. Gifts of property to you are deductible in computing net gifts 
for gift tax purposes in the manner and to the extent provided in section 1004(a)(2)(B) and 
1004(b)(2) and (3) of the code and/or corresponding provisions of prior revenue acts.” 

Epiror. 





Have You Seen 
The (nvitation 
On Page 1307? 


DxreEeMBER, 1946 1816 


























Dependable Sources 


For news and views you place your confidence in the 

paper which has served you reliably and faithfully. | 
Diligence in searching for the facts, skill and integrity in 
reporting them, combine to make a helpful and in- 


formative news service. 


Likewise, many years of specializing in the construction 
of finer tanks, accessories and complete installations for 
plating service have made Storts the favored source of 


the buyer who wants, above all, dependability. 





Your inquiries, for large or small requirements, are 


solicited. 


STORTS WELDING COMPANY 


42 Stone Street _ _Meiiden, Conn. 
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MONTREAL BRANCH 


The monthly meeting of the Montreal 
Branch was held on Friday, October 18, 
after a postponement due to the regular 
meeting night falling on a holiday. The Presi- 
dent opened the meeting with 16 members 
and guests present, a 35% drop from our 
last meeting. 

The Educational Session opened with the 
Librarian introducing the guest speaker, 
J. Gurrie of United Chromium Corp., who 
spoke on “Copper Plating from Pyrophos- 
phate Copper Solutions’. Samples were 
exhibited showing the fine structure and 
throwing power of the deposits from this type 
of solution. The following discussion brought 
out some very interesting data on the cathode 
passivation due to organic compounds used 
in acid copper solutions. A hearty vote of 
thanks goes to Mr. Guffie for the fine talk, 
and a request for some literature on the 
subject. 

The business session followed with R. E. 
GoRDON giving a short report on the failure 
of the hotel to adhere to its promise to ac- 
commodate the 1947 convention. 

One application for membership was ac- 
cepted. 

The letter on the questionnaire for THE 
Montuiy Review was read to members 
and the importance of this matter was 
stressed to all present. 

Wo. GLOVER, 
Secretary. 
& 
GRAND RAPIDS BRANCH 

The Grand Rapids Branch held one of the 
most significant meetings of its history this 
month. The meeting marked the first effort 
of the Branch, as a body, to make a contri- 
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bution, other than monetary, to the fund of 
knowledge being accumulated through the 
Research Program. We were fortunate in 
having B. C. Case with us to give a short 
resume of the purposes and accomplishments 
of the Research Program, especially those of 
Subcommittee No. 5, which is working on the 
problem of the contamination of plating 
baths. We held a round table discussion 
following Mr. Case’s remarks, and the mem- 
bers were able to make numerous suggestions 
regarding possible lines of investigation that 
had not heretofore been considered. 

We feel that this kind of a meeting is one 
of the best ways of carrying out a most im- 
portant function of the Society, as it makes 
possible the gathering together and publish- 
ing of valuable information which otherwise 
would be unavailable. The information that 
was contributed by the members at this 
meeting will be incorporated in later reports 
and, for this reason, we do not feel that it is 
proper to publish it at this time. 

Ransom B, Perkins. 
Secretary. 


e 
LOS ANGELES BRANCH 


The Los Angeles Branch held its regular 
meeting on October 14, 1946, the price per 
dinner plate was upped again, this time to 
$2.00, tip extra. Turkey was served and no 
complaints were registered. Approximately 
60 attended the meeting, including guests. 

Four candidates were elected to member- 
ship. 

M. C. WELKER, Ion-Exchange Products 
Department, American Cyanamid Company, 
New York City, spoke on the use of deionized 
water in the plating room.* The use of de- 
ionized water was recommended not only for 
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the make-up of plating solutions, but also in 
the rinse following the acid dip prior to plat- 
ing and the final rinse after plating. The 
cost of regenerating chemicals required for 
deionization of tap water (believedto be Los 
Angeles tap water) was quoted as $0.14 per 
1000 gallons. Several cases were cited where 
spotting of finished plated ware was elimin- 
ated by use of deionized water in the final 
rinse. 

PRESIDENT ELpRED opened a discussion 
regarding what should be done to improve the 
Annual Educational Session and Dinner 
Dance and to improve the attendance of the 
active members of the Society at the banquet. 
The consensus of opinion was that the affair 
as conducted in the past several years es- 
tablished a fine tradition and no significant 
change appeared to be indicated. However, 
Eumer RicHarpson pointed out that a more 
central location would be worth looking into. 

M.D. Rynxors presented JoHn MERIGOLD, 
who had just returned from New Jersey, to 
describe what he saw of the reaction of the 
Newark Branch to the International A.E.S. 
Convention to be held in Los Angeles in 1948. 
Mr. Merigold mentioned a letter from the 
L. A. Branch to the Newark Branch asking 
the latter to step aside in favor of Los Angeles. 
The Newark Branch voted to step aside in 
favor of Los Angeles and to step back in 
place again should Los Angeles give it up. 
The Newark Branch questioned that Los 
Angeles could draw a good attendance, how- 
ever, and were sending a reply to Los Angeles 
expressing these opinions. Ernie La- 
MOUREUX Volunteered that it was he and not 
the Los Angeles Branch who had written 
that letter, that it was on his own private 
stationery, and that said opinions were his 
own and were not represented as being the 
official action of the Los Angeles Branch. 

The Secretary was ordered to send a get 
well card to our member C. G. Spence, who 
was injured in a recent airplane accident. 

E. R. Hotman, 
Secretary-Treasurer. 
* 
SYDNEY BRANCH 


The regular monthly meeting was held on 
October the 8th, 1946, at the Chamber of 
Manufacturers. 
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In the business session one applicant was 
elected to membership. 

LrprariAN Harp introduced Mr. Sipes 
as the speaker for the evening. Mr. Sides 
delivered a talk on the use of Abrasives in the 
Polishing Room. 
was held on the talk in which some of the 


Considerable discussion 


methods used in America were described by 
the speaker. 

Plans were made for the Annual Social to 
be held in December to mark the end of the 
year. 

Branch members are asked to attend the 
meetings in 1947 so as to ensure the success 
of the future activities of the Society. 

J. R. Goprrey, 


Secretary. 
e 
CLEVELAND BRANCH 

At a meeting of the Cleveland Branch of 
the American Electroplaters’ Society, held 
October 4, 1946, in the Cleveland Hotel, 
Cleveland, Ohio, five men were elected to 
membership. 

The speaker of the evening was W. H. 
Hoover of the Mine Safety Appliance Com- 
pany of Pittsburgh, Pa. In connection with 
his talkon “Safety and Safety Equipment In 
The Plating Room”, Mr. Hoover presented a 
very interesting and instructive film entitled 
“The Air We Breathe”. He outlined the 
development of respirators for use in in- 
dustries producing contaminated atmos- 
pheres. It was evident from his talk that the 
present day respirators not only clarify the 
air but are made to fit the individual so that 
they will be comfortable throughout the 
working periods. Various types of cartridges 
or filters are available for the removal of 
noxious fumes as well as dust particles. There 
were also displayed other types of safety 
equipment for the plating and pickling rooms. 

A rising vote of thanks was extended to 
Mr. Hoover for his excellent talk and the 
meeting then adjourned. 

GEORGE B. SvENSON, 
Secretary-Treasurer. 
> 
WATERBURY BRANCH 

Waterbury Branch held its regular monthly 
meeting Friday, October 11, 1946, at 8:00 
P. M., in the Colonial Room of the Hotel 
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Elton. Following the practice of previous 
years dinner was served to members and 
guests in the Colonial Room at 6:30 P. M. 
The Technical Session opened promptly at 
8:00 P. M., with over 50 present. 


President Bert SAGE asked RaLru CoLTER 
to report on the activities of the Educational 
Committee relative to its development of a 
program for presentation to the Branch 
during the winter and spring months, The 
Committee has decided that a round table 
discussion on various practical aspects of 
plating would be worth while. It was sug- 
gested that discussion groups be held once a 
week with an expert on the particular subject 
considered acting as leader. A number of 
members expressed interest in such a program 
and a detailed plan will be presented at the 
next meeting. 

GrorGE DUBPENELL reviewed the eighth 
and newest edition of “Galvanotechnik’”’. This 
German work on electroplating by W. 
PFANHAUSER is now available in the United 
States and is the most extensive work of its 
kind. It is an excellent book going into all 
phases of electroplating in great detail. How- 
ever, it is a largely a literature review and 
shows that the Germans had great respect 
for American methods in plating. 

Covering new developments, Henry StRow 
discussed briefly the German rectifier, de- 
veloped during the war which converts AC to 
DC current mechanically and which operates 
at high efficiency in the lower voltages. 

Our movie for the evening was a new film 
released by the Aluminum Company of 
America describing in some detail methods 
and kinds of finishes obtainable on aluminum. 

It was with a great deal of regret that we 
learned that Frank SAVAGE was unable to 
get to Waterbury to deliver his paper on 
“Wage Incentives in the Plating Room”. 
However, we were most fortunate in being 
able to get Ray O’Connor at very short 
notice to give a talk on “Sound Cost Control 
Procedure in the Job Plating Business”. Ray 
showed the many factors to be taken into 
consideration and the methods of arriving at 
a true cost in plating and finishing. He also 
discussed briefly the wage incentive plan 
which operates in his plant. After a question 
period the Branch expressed its appreciation 
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for having the opportunity of having such a 
fine discussion of this important subject. 
S. L. Henn, 
Secretary. 
* 


CHICAGO BRANCH 

The Chicago Branch of the American 
Electroplaters’ Society held its regular 
monthly meeting at the Atlantic Hotel, on 
Friday, October 11. 

A departure from our usual meeting pro- 
cedure was very well attended. C. R. Craw- 
FORD, President of one of the large job plating 
shops in Chicago, The Chrome-Rite Com- 
pany, presented moving pictures in color of 
two hunting trips he had taken in Utah. 
Some excellent shots of the scenery plus 
actual pictures of the lions in action were 
very well received by the people who at- 
tended. Since the number of lion hunters in 
the audience were distinctly in the minority, 
the novelty of actual big game hunting was a 
distinctive presentation. 

Liquid refreshment was served after the 
meeting, beer for the stalwarts and soda for 
the weaklings—your reporter drank soda. 
We were going to have sandwiches, but the 
sandwich supplier was troubled with the 
shorts. All we could have had would have 
been jam sandwiches—two pieces of bread 
jammed together! 

G. Stuart KRENTEL, 
Review Correspondent. 


* 
SAN FRANCISCO BRANCH 


The October meeting of the San Francisco 
Branch was held at Victor’s and Roxie’s 
Cafe in Oakland, on October 11, 1946. 
Twenty-two members and six guests at- 
tended. 

A report was made on arrangements for 
the December dinner party for members and 
wives. Frep Huntineton was elected Ex- 
hibits Chairman. One new member, Wa. E. 
ALEXANDER, was voted into the Branch 
Society. There was some discussion of a 
membership drive. It was decided that the 
November meeting would be guest night and 
each member was requested to attend and 
bring as a guest a prospective member. 

There was considerable discussion of ways 
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and means of starting a class on plating for 
the benefit of the apprentices and new men in 
the industry. It was suggested that the 
individual shops might bear part of the 
expense of operating the class. Mr. Hunting- 
ton was appointed to contact the University 
of California Extension Division regarding 
organization of such a class. 

Three guest speakers addressed the meet- 
ing. 

Mr. Carson, Heating Engineer with the 
Pacific Gas and Electric Co., spoke on the 
“Heating of Plating Solutions”, Mr. Dr- 
Pew, Heating Engineer with the General 
Electric Co., gave us a talk on the “‘Applica- 
tion of Electricity in Heating Solutions’’, 
Mr. Situ, with the Kraft Tile Co., spoke on 
“Application of Resin Linings for Plating 
Tanks”’. 

Frep W. Huntineton, 
Secretary-Treasurer. 


= 
TWIN CITY BRANCH 


The Twin City Branch of the American 
Electroplaters’ Society met Monday, Oc- 
tober 7, at 8:15 P. M., following dinner at the 
Covered Wagon Cafe in Minneapolis. 

There were two new members of the 
Branch since last meeting. 

Gunnak Derpon, Chairman of the Ex- 
hibits Committee, and PrestipENtT LILLI- 
ckopP announced that the Branch was awarded 
first place at the 1946 Convention for our 
exhibit. 

A. T. Lzonarp, Membership Chairman, 
gave a report on the 1946 Convention and 
also asked each member to bring in new 
members so the Branch may keep growing. 

The speaker for the meeting was G. S. 
KRENTEL, of Arrow Plating Company, who 
spoke on “Cleaning of Metals Prior to 
Plating”’. 
and well appreciated. 

Rosert L. Buck ey, 
Secretary-Treasurer. 


The talk was most informative 


* 
SOUTHEASTERN BRANCH 


The regular monthly meeting of the South- 
eastern Branch of the A.E.S. was held at the 
Robert Fulton Hotel on Thursday, October 
10, R. E. Norman, presiding. 
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After some discussion on membership the 
following members were appointed to serve 
on the Membership Committee: SrpNry 
GrRaNDY, FRED FLETCHER, and CHARLES 
Woo.Lro_k, with M. E. Awrtrey as Chair- 
man. 

CHARLES WooLFOLK, of Southeast Chem- 
ical Co., Birmingham, Ala., was appointed 
Chairman of Exhibits. 

Car CartLxcB, of Scripto Manufacturing 
Co., was appointed to work with M. E. 
AwtreEy as Publicity Committee. 

Our November meeting will be held in 
Birmingham, Ala., time and place to be an- 
nounced at a later date. 

Mr. Woolfolk spoke of the A. E. S. from 
a business standpoint, stressing the point of 
securing members from cities other than 
Atlanta in order to keep a growing Society. 

Carl Cartlege was our speaker of the even- 
ning speaking on fabrication and plating of 
small parts. Mr. Cartlege, being connected 
with Scripto Manufacturing Co., was not 
only in a position to make a very interesting 
talk but brought samples to illustrate his 
point, 

Wo. T. Weymouth, 
Secretary- Treasurer. 


HARTFORD BRANCH 


The Hartford Branch, AES, was host to the 
Hartford Chapter ASM, at the Hotel Bond, 
Monday evening, September 16, 1946, the 
occasion being the opening Educational Ses- 
sion of the 1946-47 season. 

Fifty-two members and guests of both 
Societies enjoyed a turkey dinner in the 
Egyptian Room. The Educational Session 
was attended by 75. 

Trev Voypa, President, turned the meeting 
over to Art Logozzo, Technical Chairman, 
for the evening. Art introduced the speaker, 
J.E. WiiuraMs, Jr., Metal Descaling Divi- 
sion, E. I. du Pont de Nemours, whose sub- 
ject was “Sodium Hydride Descaling’”’. The 
NaH is obtained by combining metallic 
sodium and hydrogen gas at high tempera- 
ture. The process is operated at a tempera- 
ture of 700° F. Some of the advantages 
pointed out were: no pitting of basis metal, 
no possibility of overtreatment, no metal 
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loss, parts easily washed, no current re- 
quired, no hydrogen embrittlement. The 
talk was thoroughly enjoyed and many 
questions were asked of the speaker. 
F. W. Situ, 
Secretary. 
2 


NEWARK BRANCH 


The regular meeting of the Newark Branch, 
A. E.S., was held on Friday evening, October 
4, 1946, at the Hotel Robert Treat in Newark, 
N. J. The meeting was called to order at 
8:15 P. M., with President Joun DrVrIEs 
presiding. All officers except two members 
of the Board of Managers answered the roll 
call. 

A communication from Third Vice Presi- 
dent ArtHuR LoGozzo, which was held over 
from the previous meeting, was re-read and 
turned over to Epwarp Bowerman, Chair- 
man of Exhibits for Newark Branch to the 
1947 Convention in Detroit. A communi- 
cation from the Executive Secretary, A. KEN- 
NETH GRAHAM, with reference to having a die 
made for the Supreme Society for Gold 
Medals, was read and Mr. Situ stated that 
he had already communicated with Dr. 
Graham informing him that he would take 
care of the matter. 

Two applications were voted to take the 
regular course. Eight men were elected to 
membership. 

Mr. Smith and Mr. Wagner gave the final 
report on the Pittsburgh Convention. Mr. 
Smith next reported that he had received a 
letter from Ernest LAMouREvUX asking him 
to use his influence in Newark Branch to 
support Los Angeles for the 1948 Convention. 
JoHN MERIGOLD, a member of Los Angeles 
Branch, who was in Newark on a visit, at- 
tended this meeting and was called upon for 
some remarks. John stated that he could 
assure us of a marvelous convention if Los 
Angeles should be fortunate enough to be 
selected as host. He mentioned trips to the 
movie colony and other places of interest and 
also assured us very good weather, stating 
that it never rains in California but that he 
had heard over the radio that morning it was 
raining like Hell out there. 

The Branch voted to support the request at 
the next Convention. Mr. Smith next stated 
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that he would call a committee meeting for 
the banquet and have a report for our next 
meeting. 

Our guest speaker for the evening was 
Vice President Howarp L. Coss, who gave a 
very interesting talk on “Electricity in the 
Plating Room”. Howard had many illustra- 
tions and at the completion of his talk he 
was given a rising vote of thanks by the 43 
members who attended this meeting. 

GEORGE WAGNER, 
Secretary. 
* 


NEWARK BRANCH 


It is our pleasure to announce the opening 
session of our 1946-47 open educational 
program. The first meeting is scheduled to 
be held on Saturday, December 14, at 2:30 
P. M., at the Hotel Robert Treat, Newark, 
Mm... 2. 

With the return of our Nation to a peace- 
time economy, the need for educational pro- 
gram stressing peacetime methods in the 
plating industry has become highly impera- 
tive. 

Bearing in mind this fact, our educational 
committee in its constant endeavor to present 
good educational programs with a view of 
obtaining the utmost in educational value on 
pertinent subjects, is proud to present the 
following list of speakers: 

Frank K. SavaGe, Supreme President. 
“Plating Room Incentive Systems” 
Kuehne Manufacturing Company 
Mattoon, III. 

Frank C. MEsLgE, 

“Silver Plating” 
Oneida Ltd. 
Oneida, N. Y. 

Myron B. Digan 
“Purification of Plating Solutions” 
Hanson Van Winkle Company 
Matawan, N. J. 

A Ladies Committee will be happy to 
entertain the visiting ladies during the after- 
noon session. The afternoon Educational 
Session is to be followed by a Christmas 
Party which will start at 8:30 P. M. 

It has been our custom in the past to serve 
a buffet lunch to our members and guests at 
our Christmas Parties, but we wish to an- 
nounce that due to the ever increasing at- 
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tendance at these parties it has become 
impossible to continue this practice. 

This year our Committee, under the Chair- 
manship of Horace H. Smrirn, and with the 
able assistance of GEorcr WAGNER, GEORGE 
Router, Wit11Am Bruuns, Pavut Oxpam, 
Joun Gum, Wiiu1AmM Hopecker, Jr., Joun 
L. DeVries, Greorce Kuinx, and Jack 
GuNTHER, has decided to serve a turkey 
dinner. This is to be followed by a show plus 
a dance orchestra which will play for the eve- 
ning. The price of admission will be $5.00 per 
person. If you wish to spend the day packed 
with education, good food, music and enter- 
tainment plan to be with us on December 14. 

You are all cordially invited. ““REMEM- 
BER NEWARK BRANCH KNOWS 
HOW!” 

Tickets may be secured and reservations 
for tables may be made by contacting our 
Secretary GEORGE WAGNER, 35 Fourth Street, 
Newark 7, N. J. 

Wiiu1aM F. Bruuns, Publicity 
Educational Committee. 


> 
SYRACUSE BRANCH 


The Syracuse Branch meeting was held 
in Room 105, Bowne Hall, Syracuse Univer- 
sity, September 20, 1946. 
order at 8:20 P. M. 
attendance. 

Dwicut Overcasn’s resignation as Li- 
PAUL 
SWARTZ was unanimously elected to fill the 
librarian office vacated by Mr. Overcash. 
Three new members were elected to active 


It was called to 
with 20 members in 


brarian was accepted with regrets. 


membership in the society. 

A letter from Frank K. SavaGeE, Sub- 
Committee No. 5, A. E.S. Research Pro- 
gram, asking us to collect information from 
our members on the subject of “The Effect 
of Impurities and Purification of Electro- 
plating Solution”, the 
Librarian for future action. 

A letter from Art Logozzo requesting 


was referred to 


our appointment of an Exhibit Chairman 
was referred to GEORGE SIMMONS. 

Proposal was made from the floor that 
questions on technical problems be sub- 
mitted at the meeting for study as is being 
done in other branches. This was referred 
to the Librarian. 
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A telegram from the speaker of the eve- 
ning, K. Tator, was read, in which Mr. 
Tator regretted his inability to speak owing 
to sickness. 

The speakers of the evening were CHARLES 
Bonn on the subject of “Automatic Buff- 
ing’ and Dr. N. F. Murpuy on “Phos- 
phatizing”’. 


BRIDGEPORT BRANCH 

The regular monthly meeting of the 
Bridgeport Branch of the American Elec- 
troplaters’ Society was held Friday, Octo- 
4, 1946 at 8:00 P. M. at the Hotel Barnum. 
President H. M. GoLtpMAN opened the meet- 
ing with 37 members and guests present. 
We were also honored with the presence of 
Exiswortu T. Canprex, Chairman of the 
Research Committee, and Dr. H. L. Keti- 
NER, Sub-Committee Vice-Chairman assist- 
ing the Eastern Branches on obtaining 
Sustaining Members. 

The roll call of officers was read and 
seconded. Vice-President C. L. TEmpue, 
Librarian Cart SCHAEFER and Sergeant-at- 


Arms James McGratu were reported 
absent. 
Ray Kwasnik and WiLuiAM EHsREN- 


crona of the Outing Committee gave us a 
final report of the Bridgeport Branch Out- 
ing, which was held September 21, 1946 
at Eichner’s Grove, Trumbull, Conn. We 
had a poor attendance due to rain, but the 
There 
were games of various kinds including card 
games and everyone present enjoyed the 
affair immensely. 

F. B. GotrHarpt, Chairman of the Com- 
mittee to locate a suitable meeting place for 
our Business and Open Meetings, will re- 
port at some future date. 


food and refreshments were good. 


The Membership Committee reported 
two persons for balloting and eight applica- 
tions for membership. There were two sus- 
pensions for non-payment of dues. 

The Sick Committee reported Mrs, Jonn 
HELMLE, mother of our member C. C. 
HeE.LMLE, ill in the Bridgeport Hospital. We 
all hope for a speedy recovery from her 
illness. 

A. R. McNett of the Projector Commit- 
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tee reported that the film and sound pro- 
jector is in very good shape and is available 
to any member of our Branch. 

The Educational and Technical Sessions 
Committee reported that an Open Meeting 
will be held Friday, October 18, 1946, at 
8:00 P. M. at the Burroughs Library Audi- 
torium, State and Broad Streets, Bridge- 
port. The speaker will be E. J. Rorut of 
the International Nickel Company and the 
‘he Engineering Uses of Elec- 


oer 


subject is 
trodeposited Nickel’. 

A letter from Third Vice-President Ar- 
tHuR W. LoGozzo pertaining to a plan call- 
ing for a manufacturer’s plating equipment 
exhibit plus the usual Branch and individual 
displays was read. An Exhibit Committee 
will be appointed by the President under the 
heading of new business. 

A letter from the New Haven Branch to 
attend the October 15, 1946, meeting con- 
cerning a talk on the waste disposal prob- 
lems was ordered to be placed on file. 

A letter from C. E. Heussner, Chairman 
of the Research Sub-Committee on Finance 
in the Eastern group of the American Elec- 
troplaters’ Society, was also read. Eighteen 
Branches are in this Eastern group. 

President Goldman has appointed the fol- 
lowing to the Exhibit Committee: Frank 
Katarus, Chairman; Ray J. Kwasnik and 
A. R. McNEIL, 

At this point President Goldman called 
upon H. L. Ke.iner, Vice-Chairman of the 
Research Sub-Committee on Finance to 
speak on the future progress of the Research 
Committee. Mr. Kellner placed high value 
on the necessity of supporting all Research 
Programs and has asked for full coopera- 
tion and effort by all of the Branches of the 
A. E.S. to support this program. Mr. Can- 
dee, Chairman of the Research Committee, 
spoke of the tremendous job involved but 
thinks that the time and effort placed into 
this program is fully justified by knowing 
how some of the problems in the plating 
industry can be solved and effected. Five 
projects are now tentatively placed into 
the Eastern Branches and requests are 
made to have committees appointed in each 
Branch to support the Research Program. 
After a thorough discussion the President 


DerceMBER, 1946 


commented that he will appoint a commit- 
tee at the next business meeting. 
J. G. STERLING, 
Secretary-Treasurer. 


BRIDGEPORT BRANCH 

An Open Meeting and Educational Ses- 
sion was held Friday, October 18, 1946 at 
8:30 P. M. at the Burroughs Public Library 
Auditorium, Broad and _ State Streets, 
Bridgeport, Conn. 

H. M. GotpMman, President, opened the 
meeting with 32 members and guests present 
and, after a few remarks, called upon Car 
ScHAErer, Librarian, to preside as Tech- 
nical Chairman of the evening. 

Mr. Schaefer, after a brief talk, intro- 
duced E. J. Rorut, Chemical Engineer of 
the International Nickel Company, whose 
subject was “The Engineering Uses of 
Electrodeposited Nickel”. Mr. Roehl has 
had considerable experience with the gen- 
eral nickel plating problems and is very 
well qualified to speak on this subject. 
During the course of his talk with the illus- 
tration of slides, Mr. Roehl pointed out 
many advantages obtained by the use of 
nickel plating, including corrosion resist- 
ance and building up of undersized parts 
which in many cases have proved superior 
and longer lasting than the original parts 
themselves. Many questions were asked 
which were ably answered by Mr. Roehl. 
After a_ lively which proved 
interesting to all who had attended, a rising 
vote of thanks was accorded to Mr. Roehl. 

JosEPH G. STERLING, 


discussion 


Secretary- Treasurer. 
* 
SYRACUSE BRANCH 


The Syracuse Branch meeting was held 
in the Museum, Lyman Hall, Syracuse Uni- 
versity, on October 25, and was called to 
order at 8:15 P. M. 

The Membership Committee 
pointed by the President, Nem. Marret, as 
I. Psycx, Chairman, L. Woop and 


was ap- 
follows: 
H. GERHARDT. 

The Exhibits Committee was appointed 
by the President and consists of the follow- 
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ing: G. Simmons, Chairman, G. CAVANAUGH 
and H. Ho.serr. 

A proposal to arrange with the Syracuse 
Letter Company for mailing announcements 
was discussed. The Secretary was empow- 
ered to make arrangements for this service. 

One new member was elected to active 
membership in this section. 

The speaker of the evening was Ropert 
M. Norton, District 
Van Winkle-Munning Corporation, 


Manager, Hanson- 
Mov- 
ing pictures of the operation of various 
automatic plating equipment were shown 
with comments, explanations, and answers 
to questions. 

LIBRARIAN SWARTZ proposed a sympo- 
sium by the members for the December 
meeting on the subject of the Effect of 
Impurities in Electroplating Solutions. This 
is an outgrowth of a letter from Frank K., 
SAVAGE asking us to collect information 
Mr. 
OVERCASH as 


from our members on the subject. 
Swartz suggested D. M. 
Chairman for this symposium and a letter 
will be forwarded by Mr. Swartz outlining 
the procedure to be followed. 


ROCKFORD BRANCH 


The Rockford Branch of the American 
Electroplaters’ Society held its annual mem- 
bership stag at the Faust Hotel, Friday eve- 
ning, November 8. 
of the Branch will be held at the Faust 


The December meeting 


Hotel December 9, at which time the Branch 
will see films showing Automatic Plating 
Conveyors sold by the Hanson-Van Winkle- 
Munning Company. 

Plans for the annual educational session 
and banquet are already in progress and 
reservations have been made to hold this 
at the Faust Hotel on Saturday, March 
28, 1947. 

* 


PHILADELPHIA BRANCH 
The Philadelphia Branch met at its old 
stamping grounds, the Harrison Laboratory 
of the University of Pennsylvania, October 
25, 1946, with PRESIDENT Or LIK in the chair. 
Four applications were referred to the 
Board of Managers, After approval by the 
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Board of Managers, nine new members were 
elected to membership. There were three 
suspensions, due to failure to report new 
addresses. 

AvBert Hirscu petitioned the Branch to 
honor Orro Morr and JosEpH E. UnprEr- 
woop by granting them honorary member- 
ship to the Branch; on motion, they were 
duly elected. 

LIBRARIAN 
problem hour by introducing Dr. R. Wick, 


Hirscu started the shop 
who spoke on “Impurities and Purification 
of Plating Solutions”. 

Suggestions to the Research Committee 
methods for identification of im- 
purity nickel; 
effects of impurities in white nickel solu- 


Devise 


spots on investigate the 


tions to expedite the “‘buffability”’ of same; 
devise methods for removing Cu from tin 
baths; removing lead from brass solutions 
(introduced through lead in brass anodes); 
removing lead from gold solutions; remov- 
ing cadmium from zinc solution (other than 
zinc dust or plating out); removing ger- 
manium from high acid and low acid zinc 
baths (will stop plating). 

So ended a very interesting quiz evening; 
let’s have some more of them! 

Second VICE-PRESIDENT HEIMAN re- 
ported progress on the membership drive 
(and the results show it). 

Paut MENTzkR, Sr., Secretary. 


DETROIT BRANCH 


Over one hundred members and guests 
attended the November meeting of the 
Detroit Branch of the American Electro- 
platers’ Society held at the Hotel Statler, 
In the ab- 
sence of our President, Wrigut W. WILson, 
PauL StrausseR handled the meeting in a 


Friday evening, November 1. 


very capable fashion. 

As usual a good number of new members 
were elected to membership, and_ there 
being no further business: to transact, the 
meeting was turned over to GEORGE PILLs- 
Bury, our Librarian, who introduced W. H. 
Hisey of Goodyear Tire and Rubber Com- 
pany who spoke to us on “Do We Mean 


It”. 


technical, and gave us all plenty of food for 


Mr. Hisey’s talk was completely non- 
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thought on the future of our country. Proof 
of the thought-provoking features of Mr. 
Hisey’s talk were brought out by the good 
number of questions which were discussed 
before the meeting closed. 

The lighter side of the meeting consisted 
of two motion pictures: one entitled “On 
the Wing’’, and the other “Pheasant Fever’. 
At the conclusion of the meeting refresh- 
ments were served to the enjoyment of all. 


R. H. Dubey, 


Publicity Chairman. 
a 


NEW HAVEN BRANCH 


New Haven Branch held its monthly 
meeting October 15, 1946, in the Sterling 
Chemistry Laboratory, Yale University. A 
dinner in the Pilgrim Room of the Hotel 
Duncan preceded this meeting, when the 
general topic of finishing was discussed. 

Technical Chairman C. Frep GurRNHAM 
introduced the speaker, WiLL1AM S. Wise, 
Chief Engineer of the Connecticut State 
Mr. Wise’s subject, 
Treatment of 


Water Commission. 
“Pollution Abatement 
Plating Wastes”, has always been a prob- 


and 


lem to every finishing ‘plant, and with new 
legislation being introduced demanding con- 
trol of these wastes, an early solution of 
these problems will be necessary. 

The speaker gave his audience a wide 
picture of the present-day control with an 
explanation of what will be expected in the 
future. At the present time the Water 
Commission has been patiently working on 
these problems with each individual plant 
and with the hope of some general research 
being conducted along these lines at a 
later date. 

At the conclusion of Mr. Wise’s talk he 
generously answered the numerous 
tions asked of him. The meeting adjourned 


ques- 


with the members discussing various types 
of research which should be contemplated. 
A rising vote of thanks was given to Mr. 
Wise for this vitally interesting subject. 
Meeting adjourned at 11 P. M. 


B. J. Garrney, Secretary. 
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DAYTON BRANCH 

The Dayton Branch of the American 
Electroplaters’ Society held its regular meet- 
ing on November 8, 1946, at the Engineers 
Club, Dayton, Ohio. 
were present. This was a joint meeting with 
the American Institute of Chemists. 

The meeting was called to order by the 
President, W. E. Mourne. Mr. Moline 
called on Mr. Luacers to introduce the 
speaker of the evening, Dr. DonaLp Price, 
Director of Research of the Oakite Prod- 
ucts, Inc. Dr. 
Chemistry of Wetting Agents”. He 
well informed and gave a very interesting 
talk on this subject. After the talk Dr. 
Price answered many questions from mem- 


Forty-eight members 


Price’s subject was “‘The 


was 


bers of the audience. 

The meeting was adjourned by Mr. Mo- 
line and a rising vote of thanks was given 
Dr. Price for a very enjoyable evening. 

Ravpxu CLINEFELTFR, 
Secretary and Treasurer. 





PLATER WANTED 


We are manufacturers of Fire- 
place Fixtures and need a trained 
man to take charge of our Brass 
Plating Department. Work about 
20 men in plating, polishing and 
buffing. We plate only brass, on 
cast iron and steel. Expanding 
this department. Well established 
company. Located in Middle 
West. Please state experience and 
education. 


Send replies to MR-12A, THE 
MONTHLY REVIEW, P. O. Box 
168, JENKINTOWN, PA. 











Support 


Your 
Community 


Chest! 
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FOR GREATER Efficcency AND Economy 


INSTALL MODERN INDUSTRIAL FILTERS IN YOUR PLATING PLANT 


You can keep your plating plant operating at top efficiency 
only if you have adequate filtration. Industrial filter systems 
are designed and built to provide continuous high speed 
filtration and circulation. 


Industrial Filters equipped with the AIRWASH cleaning 
feature have been in continuous use for months without 
opening the filters or removing the plates. Air agitation 
quickly dislodges the accumulated sludge and leaves the 
filter clean and ready for a new filter cycle. Many hours of 


production time are saved thus lowering your operating costs. 








No. 2—A typical portable filter as constructed for 
bright nickel, acid copper and other acid type bath. 
Used for either intermittent or continuous filtration. 


Ju Stock 


Filterbestos 
Activated Clay 
Activated Carbon 


Other Products Filter Powder 


in all grades 













No. 1—Ffilter shown is equipped with slurry tank with double suction 
iding an ideal i filtration system. 





disch 
ond ge contro! p 





Salt Fog Corrosion Test Equipment 


Centrifugal Pumps of Duriron, Worthite, Prompt shipment 


Stainless Steel, Hard Lead, Bronze and Iron. 





INDUSTRIAL FILTER & PUMP MFG. CO. 


*621-39 WEST CARROLL AVENUE CHICAGO 12, ILLINOI? 
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SHORTAGE. 
IN . 
FELT WHEELS. 


Having trouble getting cotton wheels? Then 
here is immediate relief for that troublesome 
bottleneck! There is NO SHORTAGE of FELT 
WHEELS, Put your polishing and finishing 
back on schedule — order PARAMOUNT 
BRAND FELT WHEELS from your local 


supplier today. 





_ . For reduced costs through finer finishes and 
“jon wheel life, join the many users of 


“FELT 
DOES IT 
BETTER.” 


BACON FELT COMPANY 


“Americas Oldest Felt Manufacturer” 


WINCHESTER, MASSACHUSETTS ESTABLISHED 1824 







































By KENNETH M. HUSTON 


Chairman, Program and Educational Committee 


The Tainton Electro-Galvanizing Process for 


Brylanised Wire 


H. ROEBUCK and A. BRIERLEY. J. 
Electrodepositors’ Tech. Soc., 21, 91-101 
(1946). 


This patented process, first installed com- 
mercially in 1933 at a Bethlehem Steel 
Company plant, is thoroughly described, 
diagrammed, and illustrated. Wire is con- 
tinuously plated at from 850 to 2,000 asf. 
The deposit is adherent, smooth, ductile, 
highly corrosion resistant and of uniform 
thickness. - Physical properties of the wire 
are not impaired by treatment during the 
process. The electrolyte is made from, and 
replenished by, roasted zinc blende ore. 
Anodes of 1% silver-lead are used. The ore 
is leached in depleted electrolyte from the 
plating cells which contain 200 to 250 g/l 
sulfuric acid. 

At the completion of this leach, the acid 
has been neutralized and iron, aluminum, 
and other metals are precipitated as hy- 
droxides and filtered out. 
added to cement out copper, cadmium, and 


Zine dust is then 


some other remaining metals. After another 
filtration, the solution is fit for use in re- 
plenishing the plating bath. 
present, running 5 to 10 g/l. 
verted during plating partially to perman- 
ganate and partially to hydrated manganese 


Manganese is 
This is con- 


dioxide, the latter of which is periodically 
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removed from the cells and anodes and sub- 
sequently used as an oxidizing agent for 
iron in the leaching process. The spent 
electrolyte from the cells is used for anodic 
cleaning of the wire prior to plating before 
it is replenished with zine and purified. 
The wire from the supplying rolls is first 
fed through an annealing bath of molten 
lead at 730-750° C. 


oxidation after annealing, it is fed from the 


In order to avoid 


lead bath through a reducing atmosphere in 
a steel trunking, one end of which is sub- 
merged in the lead and the other in water. 
It is then acid cleaned anodically at 80° F 
and a minimum of 500 asf and fed directly 
into the plating cells, then water washed, 
steam dried, and polished by revolving 
blades tipped with tungsten carbide which 
leave a polished surface but remove no 
metal. For checking plate thickness, a 
rapid gasometric method is used. 
Lyman B. Sperry. 


Zircon Porcelain—A Modern Ceramic 


RALSTON RUSSELL, Jr. Westinghouse 
Engineer, 6, 90-95 (May 1946). 


Its unusual properties—high mechanical 
strength and thermal shock resistance, low 
electrical loss, high-temperature electrical 
resistivity and great moisture resistance— 
make it almost the ideal ceramic 


promise it extensive use. 


and 
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Shop Problems—Finishing Stainless Steel 


ANON. 
1946). 


Metal Finishing, 44, 252 (June 


A question on the finishing of stainless 
steel is asked and answered: 

Question: We are interested in improving 
our quality on stainless steel mirror 
finishing. Can you aid us by your recom- 
mendations as to (1) Polishing: A—Grain 
Size of Emery; B—Wheel Material (felt, 
leather, etc.); C—Wheel Speed; D—Lu- 

(2) Buffing: A—Buff Type; 

B—Composition; C 


bricants. 
Speed or sfpm. 
Answer: The grain size of emery as well 
as the wheel material will depend on the 
original condition and shape of the arti- 
cle; 6,000 to 8,000 ft. per minute is recom- 
mended as a wheel speed for polishing 
with the application of tallow grease stick. 
For buffing, a sewed or pocket type 
buff is used. Aluminum oxide rouge 
should be used for cutting and either 
chromic oxide or aluminum oxide for col- 
oring. The wheel speed should be 9,000 
to 10,000 ft. per minute. 


Passivation of Zinc Using Dichromate Base 
Solutions, with Special Reference to Elec- 
trodeposits 


E. k. HALLS, Metallurgia, 32, 99-104 
(1945); Chem. Abstracts, 40, 2425 (1946). 


Proprietary processes employ chromate- 
sulfuric acid solutions containing inhibitors 
to reduce the attack on zinc to a minimum 
and oxidizing agents to keep chromium oxi- 
dized. In salt spray test, in 100% humidity 
test at 140° F and in milder humidity tests, 
the results were better when proprietary 
solutions had been used than straight 
chromate-sulfuric acid solution. Chromic 
acid alone had little value. No difference 
was noted in results between deposits from 
cyanide and sulfate electrolytes. The aver- 
age thickness of the zinc should never be 
less than 0.0003 in. and the thinnest area 
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never less than 0.0002 in. When paint or 
enamel is applied over the chromatized sur- 
face, little improvement is noted. 
Ernest H. Lyons, Jr. 
a 


Polarographic Determination of Zinc in 
Nickel Sulfate and Nickel Baths 


D. A. VYAKHIREV. Zavodskaya Lab., 11, 
641-644 (1945); Chem. Abstracts, 40, 2749 
(1946). 


Zine is precipitated as the sulfide from 
the nickel solution. The sulfide is dissolved 
in HCl and neutralized with NH,OH, and 
an ammonium acetate-potassium thiocya- 
nate solution is added. The solution is 
electrolyzed with the polarograph which 
gives the amount of zinc immediately. The 
method is more accurate and faster than 
the gravimetric method, but the separation 
of zine from nickel requires considerably 
more time than the determination of the zinc. 

Ernest H. Lyons, Jr. 
ee 


Bismuth Electroplating 


A. I. LEVIN. J. Applied Chem. (U.S. 5. R.) 
17, 613-618 (1944); Chem. Abstracts, 40, 
2075 (1946). 


Good electrodeposits of bismuth on steel 
were obtained from baths containing 70 to 
100 g/l NaBiCls and 200 to 300 cc/l concen- 
trated HCl. 


proved the throwing power and gave shiny, 


A small amount of glue im- 


decorative deposits. 
Ernest H. Lyons, Jr. 


Continuous Production—Metal Cleaning; 
Dip Coating; Baking 


GILBERT C. CLOSE. Industrial Finishing, 
22, 60-63 (May 1946). 


Analysis of a war production set-up reveals 
many features that can profitably be adapted 
for cleaning and protective'y coating peace- 
time products. 
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ENGINEERED FILTRATION 
By SPARKLER 


has successfully solved plating solu- 
tion filtration problems all over 
America. 





Fundamentally sound design is 
the reason. As embodied in 
Sparkler Plating Solution Fil- 
ters, the horizontal plate prin- 
ciple is outstandingly efficient. 
Cake is held horizontal and 
absolutely stable to the end of 
each cycle. Cycles are longer 
because the cake retains its 
porosity longer. Many models 
—special materials of construc- 
tion—these are added advan- 
tages; but the real reason we 
can solve your problem is 




















basic Sparkler design. — ng 
STAINLESS STEEL, ALL- en 
STEEL, ALL-IRON Models for e 
are available to serve you BRIGHT NICKEL, ACID COPPER, ACID 
better in filtering particular ZINC, NICKEL DIP, NEUTRALIZER SOLU - 
solutions. TIONS, SODIUM STANNATE, HALOGEN TIN. 
HIGH FLOW RATES LONG CYCLES 

PRESSURE-TIGHT AND LEAKPROOF EASY To KEEP CLEAN 
INTERMITTENT OR CONTINUOUS 

FILTRATION 
AMPLE CAKE SPACE FOR CARBON 

TREATMENT HARD to wear out 

LOW COST OPERATION 
write 


GPARKLER MFG. CO. 


274 Lake Street Mundelein, Illinois 





[HIGH QUALITY FILTRATION COSTS NO MORE | 
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THAT HELP CUT 
PREPARATION TIME 


Dry at Room Temperature 
in 5 to 15 Minutes! 


The fast-drying properties of Unichrome 
stop-off lacquers permit substantial in- 
creases in plating output by minimizing 
the time required for preparing the work 
for production. Initial coats dry in 5 to 10 
minutes—final coat, 15 minutes. They’re 
easy to apply too, by conventional meth- 
ods of brushing, spraying or dipping. 

As the result of years of research and 
detailed studies of actual plating-room re- 
quirements, the Unichrome Laboratories 
have developed these three stop-off lac- 
quers—each designed to offer maximum 
convenience and performance under spe- 
cific conditions. 

All assure clean-cut edges— withstand 
hot cleaners and acid dips—and will not 
contaminate plating baths. 


Write for prices and data. 


-(UNICHROME | 


UNITED CHROMIUM, INCORPORATED 
51 E. 42nd St., New York 17, N. Y. 
“etroit 7, Mich. Waterbury 90, Conn. 
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Chicago 4, Ill. 





PROCESSES AND MATERIALS 





FOR SURFACES THAT SURVIVE 


Chromium Plating - Porous Chromium - Unich. ome* 
Copper + Unichrome Lacquers + Ucilon* Protective 
Coatings Unichrome Stop-Off Lacquers and Com- 
ounds Unichrome Dips Unichrome Rack 
Coatings - Anozinc* Compounds + Unichrome Strip 
*Trade Mark Reg. U.S. Pat. Off. 


e Dayton 2,Ohio + Los Angeles 11, Cal. 
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ATENTS 


By GEORGE B. HOGABOOM 


Consultant, New Britian, Conn. 


No. 2,407,579, September 10, 1946—Electro- 
deposition of Tin—Ernest W. Schweikher, 
assignor to E. I. du Pont de Nemours & 
Company. 


It is an object of this invention to pro- 
vide compositions, baths and processes by 
the use of which there may be obtained tin 
deposits which are adherent and of good 
appearance. 

Another object is to provide acid tin- 
plating baths which produce deposits that 
may be readily brightened by fusion to a 
brilliant appearance and that will not dis- 
color after heating operations. It is a still 
further object to provide tin-plating baths 
which are readily amenable to improve- 
ment by the use of common addition agents 
for tin-plating baths. 


The foregoing and other objects of this 
invention are attained by the use of an 
alkali chloride bath in 
which the ration of fluoride to stannous 
chloride is carefully selected and related to 
the operating pH of the bath and in which 
the equilibrium potential of the bath is 
Baths of this 
invention are readily amenable to improve- 


fluoride-stannous 


held within certain limits. 


ment by the inclusion of addition agents 
and it will usually be found desirable to 
include one or more organic addition agents. 
baths 
according to the present invention may be 
made up with stannous chloride and with 


Fluoride-stannous chloride used 
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an alkali fluoride, say sodium, potassium or 
ammonium fluoride, or a bifluoride may be 
used or mixtures of any two or more of 
these may be used. 

(Note. The composition of 12 baths is 
given, among them the following.) 
Number XII—A bath for the electrodepo- 
sition of tin on strip steel subsequently to 
be flow or fusion brightened was prepared 
as follows: 


Gram 
mols/I 
Stannous chloride f 33 


Grams/| 


Sodium fluoride. ........... + 95 
Sodium bifluoride 56 
Beta-napthol ethylene oxide. 
Temperature 135°F 
Cuam 1. A tin electrodepositing composi- 
tion comprising an alkali fluoride and stan- 
nous chloride, the composition upon being 
dissolved in water to give a stannous chloride 
of between 37.5 and 150 
grams per liter satisfying the equation: 

k(mols MF) 

Pe eer 
mols SnCle 


concentration 


wherein the following conditions are simul- 
taneously true: the pH is equal to about 
1 to 5, k has a value from 0.1 to 1.0, MF is 
alkali fluoride, and the mol ratio MF/SnCl, 
is about 2-12, the static potential of the 
tin in the bath being equal in volts from 
— (0.055pH —0.265) to —(0.055pH —0.370). 
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By DR. HAROLD J. READ 





Associate Professor of Metallurgy 


Water TREATMENT AND PURIFICATION, by 
William J. Ryan, Second edition, 1946, 
IX+270 pages. McGraw-Hill Book Com- 
pany, Inc., New York City. Price, $2.75. 
In recent years the practical electroplater 

has become increasingly aware that the water 

used in compounding his cleaning and plating 
solutions, is as truly a chemical as his acids, 
bases and salts, and that as such, its purity 
is a matter of more than a little consequence. 

The detrimental effects which can arise 

through the presence in the plating room 

solutions of small amounts of certain im- 

purities have been emphasized again and 

again, particularly in reference to high-speed 
and bright plating processes. It 
evident, therefore, that the practical plater 
should know what impurities are likely to be 
found in water, how to detect their presence 
and determine their quantity, and, finally, 


is self- 


how to remove harmful constituents. 

Until a specialized treatise is written to 
more exactly fill the needs of the plater, 
he will have to rely on texts devoted to the 
general problem of water treatment and 
purification. Of these the book by Mr. Ryan 
is a reasonably satisfactory example. He has 
presented the subject in a clear, easily read- 
able style, and supplemented his descriptive 
material with numerous line drawings and 
photographs. An elementary knowledge of 
simple inorganic chemistry on the part of the 
reader has been presupposed, but no back- 
ground of physical chemistry or chemical 
engineering will be needed to utilize this book. 
A rather considerable portion of the volume 
does not relate directly to operations which 
are likely to be encountered in the plating 
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plants (and nothing at all is said specifically 
about plating solutions), but this will be true 
of any general text on water treatment. In 
this case one suspects that many readers will 
find the book so interesting and so well 
written that they will read all or most of it. 

The first chapter describes the impurities 
which may be found in water, and it is un- 
fortunate that more space was not devoted 
to this subject. After two chapters on sedi- 
mentation, coagulation and filtration, the 
objectives of water analysis are described. 
Procedures for the various analyses are not 
given. This is in line with the rest of the 
book where principles rather than details 
are emphasized. The following chapter on 
the lime and soda-ash process is particularly 
well-done. The discussion of ion exchangers, 
which appear to offer attractive possibilities 
to the plater, is reasonably adequate even 
though the author is concerned primarily 
with their use in the softening of water 
rather than in the removal of impurities. 
More information on the use of acid ab- 
sorbent materials for the removal of anions 
would have been desirable. 

The remainder of the volume is devoted to 
boiler feed-water treatment, disinfection of 
water, tastes and odors, miscellaneous treat- 
ments (including the removal of iron and 
manganese) and the prevention of corrosion. 
The latter chapter of only fourteen pages con- 
tains a surprisingly large amount-of informa- 
tion. The corrosion experts may quarrel 
with the author’s simplified treatment of the 
theoretical aspects of corrosion, but his ex- 
planations are adequate for the purposes of 
this book. 


THe Montuty Review 





























cifically 


| be true 
ent. In 
lers will 
so well 
st of it. 
purities 
t is un- 
levoted 
»n sedi- 
on, the 
scribed. 
are not 
of the 
details 
ter on 
cularly 
angers, 
bilities 
e even 
marily 
water 
urities. 
id ab- 
anions 


»ted to 
ion of 
treat- 
n and 
rosion. 
2s COn- 
forma- 
juarrel 
of the 
lis ex- 
ses of 


EVIEW 








SURPLUS MATERIAL 


Unicurome, 20” x 50” sheets, thickness from 1/32” 
to 3/8”. 

KorosEat, 39” wide, 1/32” thick, rolls. 

Tin AND LEAD FLUOBORATE in rubber drums. 

WEIGAND ImmeRsION Heaters, lead and monel 
sheathed, 5 and 8 kw, new, automatic switches 
for same, new. 

TEMPERATURE RECORDERS, 24 hour, 50 to 200 
degrees, new. 

RHEostats: 600 volt, 16 ohm; 250 volt, 2.5 ohm; new. 

NEOPRENE GLOVES, sizes 9 to 11, new. 

PotisHinc WHEELS for hi-speed air or flexible shaft 
grinders, sizes 2” dia. x 1/4’ and 3/8”. 

CW? 


HARRY M. RIGHTER, Ine. 
Foot of West 45th Street Cleveland 2, Ohio. 


Phone: ATianta 1631 
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Ready tor the 
Finishing 
Touch / 


~ .--- METAL PARTS are 
Se MORE EASILY FINISHED 
WHEN CLEANED IN A 


BLAKESLEE 


METAL PARTS WASHER 
BLACOSOLV 


G.§. BLAKESLEE.CO, C2 


G.’S. BLAKESLEE CO., CHICAGO 50, ILLINOIS - New York, N.Y. - Toronto, Ont. \_METAL Pants wasnens 
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S. S. JOHNSTON 


Chairman, Membership Committee 


ELECTIONS 


BRIDGEPORT BRANCH 


Joseph A. Abbate, 1700 Pilgrim Ave., 
Bronx 61, N. Y. 

David D. Daniels, 13 Park Circle, Mil- 
ford, Conn. 

Joseph M. Del Vecchio, 101 Garfield Ave., 
Bridgeport 6, Conn. 

Joseph R. Eisele, 493 Fairview Ave., 
Bridgeport 6, Conn. 

Francis W. Meehan, 115 Atlantic St., 
Stamford, Conn. 

Lawrence M. Santcra, 288 E. 148th St., 
Bronx, N. Y. 

Lewis E. Taylor, 594 Lafayette 
Bridgeport 4, Conn. 

Edward M. Yacko, 86 Greystone Road, 
Bridgeport 4, Conn. 


St., 


BUFFALO BRANCH 


Kenneth K. Carpenter, 361 Spruce Ave., 
Niagara Falls, N. Y. 

Benjamin P. Fortin, 195 Norwood, Buf- 
falo 13, N. Y. 

John R. Ratajack, Jr.,- c/o Queen City 
Plating Works, 566 Michigan Ave., 
Buffalo 3, N. Y. 


CHICAGO BRANCH 
Chester F. Beyer, 4310 W. Maypole Ave., 
Chicago 24, Ill. 
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Harold E. Brown, 4100 S. Kedzie Ave., 
Chicago 18, II]. 

Franklin M. deBeers, 20 N. Wacker Dr., 
Chicago 6, Ill. 

Henry L. Deyne, 3622 N. Marshfield Ave., 
Chicago 13, III. 

Edsel L. Faulman, 1925 N. Paulina St., 
Chicago 22, Ill. 

Henry Handzlik, 2339 .W. Montana St., 
Chicago 47, Ill. 

Walter F. Jenski, 1741 N. Hermatage Ave., 
Chicago 22, IIl. 

Frank J. Kolar, 1824 S. Ashland Ave., 
Chicago 8, Il. 

Edwin A. Stack, 1943 Walnut St., Chi- 
cago 12, Ill. 

Henry Weiland, 1801 
Chicago 40, Ill. 

Edward J. Witkowski, 5237 W. Newport 
Ave., Chicago 41, IIl. 

Arthur J. Wuster, 2123 Ainslie St., Chi- 
cago 25, Ill. 


W. Foster “Ave., 


CLEVELAND BRANCH 


Walter J. Bogus, 3769 E. 
Cleveland 20, Ohio 

Donald L. Eppink, c/o Doan Plating 
Corp., 1640 Doan Ave., E. Cleveland 
12, Ohio 

Curtis G. Miller, 
Bracksville, Ohio 

Jerry Piskac, 5592 South Blvd., Maple 
Heights, Ohio 


153rd_ St., 


88 Fitzwater 


Rd., 
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George B. Svenson, Jr., 3813 Bainbridge 
Rd., Cleveland Heights 18, Ohio 


COLUMBUS BRANCH 
G. L. Deniston, The B. & T. Metals Co., 
425 W. Town St., Columbus 16, Ohio 
Glenn Enlow, Dominion Elec. Mfg. Co., 
Mansfield, Ohio 


_) DETROIT BRANCH 
| John W. Baker, Wallwire Products Co., 
Plymouth, Mich. 
Lawrence E. Glynn, 1911 Grand Ave. W., 
Detroit 6, Mich. 
John W. Manquen, 6257 Canton Ave., 
Detroit 11, Mich. 
Donald R. Millage, The Udylite Corp., 
1651 E. Grand Blvd., Detroit 11, Mich. 
Anthony C. Peters, 16435 12th St., 
Detroit 3, Mich. 
Ave., Graham K,. Philip, 11724 Whitcomb, 
Detroit 27, Mich. 





Dr., 
HARTFORD BRANCH 

Ave., Albert H. Gerlach, 88 Francis Ave., 

Hartford, Conn. 


St, | 
St LOS ANGELES BRANCH 
ee Saul Ballonoff, 743 Ceres Ave., Los 
Angeles 2, Calif. 
mes Walter P. Behlendoft, 528 E. 15th St., 
ie Los Angeles 15, Calif. 
co George M. Kent, 851 Lyndon St., S. 
Chi- Pasadena, Calif. 
Clarence Eberman Weinland, General Tire 
_ & Rubber Co of Calif., 707 S. Raymond 
ii Ave., Pasadena 2, Calif. 
port 
NEW YORK BRANCH 
Chi- John C. Breen, 9816 4th Ave., Brooklyn 
omy. 
Emanuel Bargin, 295 Maple St., Brook- 
lyn 25, N. Y. 
; Eugene B. Hauser, 1124 Park Ave., 
a, Hoboken, N. J. 
é Irving Kavovit, 1165 Evergreen Ave., 
ting New York 59, N. Y. 
and Richard A. Mozer, Metal Industry Pub- 
lishing Co., 11 W. 42nd St., New York 
d., 18, N. Y. 
Joseph P. Ulrich, 1310 Dekalb Ave., 
ple Brooklyn 21, N. Y. 
DeEcEMBER, 1946 
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George R. Walters, 28 Palmetto St. 
Brooklyn 21, N. Y. 


PHILADELPHIA BRANCH 

Harry Ashton, 16 Leyland Rd., Coven- 
try, England 

T. E. Cairns, Jr., 2 North Ave., Wyn- 
cote, Pa. 

David M. Gans, Quaker Chemical Prod- 
ucts Corp., Conshohocken, Pa. 

John N. Kuck, Woodhills, 19 Ivor Rd., 
Redditch, Worcestershire, England 

Samuel P. Mongelluzzo, 1606 E. Passyunk 
Ave., Philadelphia 45, Pa. 

Herbert S. 5. Murray, 31 Townsend St., 
Glasgow C. 4, Scotland 

David Polsky, 4824 Samson St., Philadel- 
phia 39, Pa. 

Paul W. Schuler, 1753 46th St., Penn- 
sauken, N. J. 

Robert M. Sher, 140 N. 11th St., Phila- 
delphia 7, Pa. 


PROVIDENCE-ATTLEBORO BRANCH 
Preston Armstrong, 111 School St., Taun- 
ton, Mass. 
G. Albert Poole, Poole Silver Co., Taun- 


ton, Mass. 


ROCKFORD BRANCH 

Gilbert O. Carlson, 625 Regan St., Rock- 
ford, Ill. 

William H. Cassady, Jr., Blackhawk Plat- 
ing Co., Byron, Hl. 

Laurence Clark, Faust Hotel, Rock- 
ford, Ill. 

Howard P. Conrad, 1627 N. 76th Court, 
Elmwood Park 35, III. 

William K. Gritzmacker, Washburn Co.., 
1802 Preston St., Rockford, IIl. 

L. G. Keteken, 2414 Barker St., Clinton, 
Iowa 

Melvin C. Main, R. F. D. No. 2, Rock- 
ford, Ill. 

Carroll A. Pickering, Hanson-Van Winkle- 
Munning Co., 2920 Carroll Ave., Chi- 
cago 6, Il. 

C. L. Rydstrom, 1620 Harrison Ave., 
Rockford, Ill. 


ST. JOSEPH VALLEY BRANCH 


William J. Chaclesworth, 530 W. Beards- 
ley Ave., Elkhart, Ind. 
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ST. LOUIS BRANCH 

Robert W. Bignal, 2818 La Salle St., 
St. Louis 4, Mo. 

Frank P. Boyle, 3916 Geraldine Ave., 
St. Louis 15, Mo. 

Jerome F. Czarnecke, 1905a Senate, St 
Louis 18, Mo. 

Robert E. Delgman, 2818 La Salle St., 
St. Louis 4, Mo. 

Walter B. Ellis, 3968 Lafayette Ave., St. 
Louis 10, Mo. 

Dewaine Fricke, 17-B Gompers Apts., E. 
St. Louis, Mo. 

Lawrence O. Goad, 736 Catalpa Ave., 
Webster Groves, Mo. 

F. J. Martin, 2818 La Salle St., St. Louis 
4, Mo. 

Kenneth A. Repp, 2818 La Salle St., St. 
Louis 4, Mo. 

Harold R. Weisenborn, 452la S. 
highway, St. Louis 9, Mo. 


Kings- 


SAN FRANCISCO BRANCH 
William E. Alexander, 2745 Rawson St., 
Oakland 2, Calif. 


SOUTHEASTERN BRANCH 
Walter D. Camp, 216 Eliott St. N. W., 
Atlanta, Ga. 
Fred E. Fletcher, 171 Peters St., S. W., 
Atlanta, Ga. 


SYDNEY BRANCH 
John J. Burbury, 1 Dettman Ave., Longue- 
ville, N.S. W., Australia 


SYRACUSE BRANCH 
Harry F. Beagle, 
Syracuse 4, N. Y. 
Morris N. Balaban, 851 S. 
Syracuse, N. Y. 


207 Rowland St., 


Clinton St., 


TORONTO BRANCH 

H. A. Deem, Box 185, Burlington, On- 
tario, Canada 

W. J. Dunlop, 20 Radford Ave., Toronto, 
Ontario, Canada 

H. Fallows, 141 Belview Ave., Hamilton, 
Ontario, Canada 

F. C. Rutherford, Lightning Fastener Co., 
Ltd., St. Catharines, Ontario, Canada 
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TWIN CITY BRANCH 

Ernest Christo, 1412 S. 7th St., Minne- 
apolis 4, Minn. 

Ralph B. Maddock, 1010 N. Lyndale 
Ave., Minneapolis, Minn. 

George T. Murphy, 1048 Aurora Ave., 
St. Paul, Minn. 

William O. Pfalz, 1205 Woodridge Ave., 
St. Paul, Minn. 


TRANSFERS 

H. J. Bellemore from Chicago Branch to 
St. Joseph Valley Branch 

Ernest V. Collins from Cleveland Branch 
to Waterbury Branch 

Michael E. Kilroy from Cleveland Branch 
to Buffalo Branch 

Cyrus M. Bosworth from New York 
Branch to Syracuse Branch 

H. R. David from Syracuse Branch to 
Dayton Branch 

John Kurdenok from Twin City Branch 
to Chicago Branch 

R. D. McAleer from Bridgeport Branch 
to Detroit Branch 

E. G. Turner from Detroit Branch to 
Montreal Branch 

Robert E. New 


Branch to Bridgeport Branch 


Creamer from Haven 


RESIGNATIONS 
BUFFALO BRANCH 
R. O. Wheeler 


CHICAGO BRANCH 
F. J. Babcicky 


INDIANAPOLIS BRANCH 
Robert M. Strain 


LOS ANGELES BRANCH 
Manuel C. Sanz 


ST. LOUIS BRANCH 
A. P. Riefling 


SAN FRANCISCO BRANCH 
Thomas R. Mosco 

TWIN CITY BRANCH 
George Gunderson 


Kenneth Tannehill 
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DEATHS 
CHICAGO BRANCH 


Raymond Bruske 
Henry Hagen 


CLEVELAND BRANCH 
Henry A. Weber 


SUSPENSIONS 
CHICAGO BRANCH 

E. O. Johnson 
W. R. Kritlow 
M. J. Lorenzo 
C. A. Peterson 
N. W. Russell 
B. R. Spiegel 

C. E. Walsh 


CLEVELAND BRANCH 
Dudley H. Bowen 
Stephan Petrus 


COLUMBUS BRANCH 


Richard F. Ennis 


DETROIT BRANCH 
A. M. Swajian 


HARTFORD BRANCH 
Frank J. Legas 


LANCASTER BRANCH 
Harry Brenner 


Robert Owen 


PHILADELPHIA BRANCH 
William Moclock 
Louis Thaler 
Cyril Wharrad 


George A. Desormeau 
Richard S. Jorjorian 
John Marandola 
Clifton Sauerlender 





PHILADELPHIA BRANCH 
J. V. D. Graaf 


| Decemper, 1946 


PROVIDENCE-ATTLEBORO BRANCH 


REINSTATEMENTS 


ADDRESSES DESIRED 
(Co, tinued from Page 1309) 


C. R. Leick, c/o Missouri Plating 


1426 Cherry St., Kansas City, Mo. 


SAN FRANCISCO BRANCH 
Frank E. Rossi, 1540 Francisco 
Berkley, Calif. 


SYDNEY BRANCH 
Robert Lamberton, 21 Fairview 


Arncliffe, N.S. W. Australia 


WATERBURY BRANCH 


Co. 


St.» 


St 


Richard §. Burt, 10 Birch Lane, Nauga- 


tuck, Conn. 


BRANCHES UNKNOWN 


Anthony Cira, 459 N. Main St., Lima, 


Ohio 


R. C. Jones, 1925 State St., Granite 


City, Il. 


Leonard E. Ravich, Joma Mfg. Co., 901 


Zenega Ave., Bronx, N. Y. 


L. A. Reisman, 4217 Chestnut St., P 


delphia 4, Pa. 


hila- 


August F. Sachs, 5405 Potomac Ave., 


N. W., Washington, D. C. 


Robert L. Smith, 97 Sycamore St., Somer- 


ville, Mass. 
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May Change in Percent 

BRANCH 1946 Membership Change 
FIRST GROUP 
BRIDGEPORT...... 124 +16% mas CM 
NEW YORE........ 201 25 +12.4 
PHILADELPHIA.. .. 170 +184 +10.9 
CHICAGO......... 359 +144 + 4.0 
TOHRONTO...... we 131 + 5 + 3.8 
HARTFORD... ....... 134. + 3% + 2.6 
CLEVELAND........ 177 + 414 + 2.5 
LOS ANGELES ..... 18] + 414 + 2.5 
BOSTON.... a 168 + 24 + 1.5 
WATERBURY 128 
NEWARK.... 243 — 8 — 3.3 
DETROIT. 440 —32l4 — 7.4 
SECOND GROUP 
INDIANAPOLIS... .. 90 +12 +13.3 
PITTSBURGH...... 97 +8 + 8.2 
WE. BROIS. . ees 122 + 9 + 7.4 
DATION .... 0 nee 87 + 4 + 4.6 
PROV.-ATTLEBORO 122 + 5 + 4.1 
BUPPAIO........... 87 + 3% + 4.0 
SPRINGFIELD...... 82 ee Ye i 
BALTIMORE-WASH. 114 
GRAND RAPIDS.. 116 Esslzednd ' 
ROCHESTER........ 197 — ] — 1.0 
1) _———— $2 — 1 — 1.2 
MILWAUKEE....... 120 — 3 — 2.5 
NEW HAVEN... : 110 — 34 — $2 
JACKSON-LANSING. 85 —324 —38 .2 
THIRD GROUP 
ADELAIDE......... 37 +12 +82.5 
ROCEPORD........ 53 +9 +17.0 
BUMACUSE.. .. 5 acce 64 + 6 + 9.4 
SAN FRANCISCO... 64 + 5 + 7.8 
ST. JOSEPH VALLEY 60 + 4% + 7.5 
WWEN CEEY. .n5 5s. 72 + 414 + 6.3 
COLUMBUS... ....... 34 +2 + 5.9 
MELBOURNE....... 59 +1 + 1.7 
TOLEDO... stead 60 -—- 4% — 0.8 
CENCINNATI....... 58 —- \& — 0.9 
LANCASTER...... 38 — 1 — 2.6 
MONTREAL..... 61 — 314 — 5.8 
Membership May 1, 1946: 4,527 Gain in Membership: 113 
Membership Nov. 15, 1946: 4,640 Per cent Gain: 2.5 
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DON'T THROW IT AWAY! 
We pay cash on the barrel head 


for one drum or a carload—or we will reclaim for 
your own use— 
The Sludge Drawn from 
Your Degreasing Machine after Cleaning 
TRICHLORETHYLENE OR PERCHLORETHYLENE 
Write Wire Phone 
or send a quart sample of the material you now discard 
for our proposition 


CRANE EQUIPMENT AND SUPPLY CO. 


P. 0. BOX 16 1122 HOSPITAL TRUST BUILDING 
WATERBURY, CONN. PROVIDENCE, R. I. 
TEL: 3-8782 TEL: UNION 1939 


Specialized Service to Industry 











The only specialists in rack manufacturing ! 


STANDARD PLATING RACK CoO. 


Supply us with a piece part and a practical, 
durable rack will be fabricated, ready to immerse 
in your tank. Designed for efficiency in loading 
and unloading of parts, the rack will be protected 
with the best adhering resistant science has been 
able to discover, STAND-IT-ALL flexible in- 
sulation, which has withstood all conceivable 
tests. 


Our engineering department is qualified and 
willing to answer all of your queries, whether in 
respect to cadmium, chrome, copper, or nickel. 





Our record of over ten years as America's 
exclusive plating rack manufacturers stands un- 
disputed. 


A card or phone call 
will put us at your service. 


STANDARD 
PLATING RACK CO. 


1913-1925 N. Paulina St. Armitage 
Chicago, Illinois 6766 
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WANTED 

Chemist or chemical engineer who 
is sales minded, for No. 1 assistant 
position with national organization 
furnishing specialized chemicals for 
metal cleaning, finishing, etc. Com- 
pany at present is well staffed with 
technical men and has a good field 
selling organization. Needs an indi- 
vidual to help coordinate efforts of 
both groups. Should be familiar with 
plating and finishing operations in 
metal working plants. Some sales or 
technical field service experience 
desirable because it will be neces- 
sary to work with salesmen and 
customers. Age 28-35. Location, 
mid-west. Write fully and in con- 
fidence to MR-12B, Toe Montuty 
Review, P. O. Box 168, Jenkin- 
town, Pa. 











Teflon, Newest Plastic, 
Introduced by Du Pont 


“Teflon” 


new Du Pont plastic which is unharmed by 


tetrafluorocethylene resin, the 


-~~O 


temperatures up to 575° F and withstands 
every known solvent, is described as the 
answer to many long-standing problems in 
the electrical equipment field. 

Surpassing polystyrene and _ polythene, 
both with favorable electrical properties, 
‘Teflon’ has an extremely low dielectric loss 
factor, even at frequencies up to 3,000 
megacycles. Thus it is an excellent insu- 
lating material for the ultra-high frequencies 
required by radar and television. It does 
not dissipate the electrical power as do 
most organic insulators when subjected to 
high-frequency currents. 

Films of “Teflon” may be flexed with- 
out cracking at temperatures as low as 
100° C, and its water absorption rate is 


1342 





High impact strength and 


rated ‘‘zero’’. 


toughness are among its other properties. 

In addition to its promising future in the 
electrical field, “Teflon” is now widely used 
as a gasket material when resistance to heat 
or corrosion is required. It is being used 
for diaphragms for pumps and valves, and 
as a packing material for valves. 

. 
J. C. Miller Introduces 
New Product, Liquimatic 

The J. C. Miller Company of Grand Rap- 
ids, Mich., has recently introduced to the 
metal finishing industry, a new product— 
Liquimatic—a liquid buffing compound. 

This compound, it is reported, effects 
notable savings in both compositions and 
buffs and incorporates many safety and 
production-building features not found in 
average compounds, 

A descriptive bulletin, fully discussing 
the advantages of Liquimatic, is available 
from the manufacturer, 55 Mt. Vernon N. 
W., Grand Rapids 4, Mich. 

«* 
Enthone Introduces 
New Emulsion Cleaner EC-75 

A four-page bulletin has been issued by 
Entone, Inc., 442 Elm Street, New Haven, 
Conn., describing a new emulsifiable emul- 
sion cleaner claimed to be safe for use in the 
plating room to act as a precleaner on all 
types cf metals. 

Designated as Emulsion Cleaner EC-75, 
this product is recommended for the re- 
moval of oil, buffing compounds and other 
organic dirt, as well as solid dirt, from all 
types of metals including active metals such 
as zinc, aluminum, brass and. nickel silver. 
One of the outstanding features of this 
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product is that it is said to be unharmful to 
cleaners when it is dragged into them, and 
it is claimed to actually increase the clean- 
ing ability of alkali cleaners. 

Emulsion Cleaner EC-75 is used undi- 
luted. The material is a penetrating solvent 
to replace naphtha, kerosene and chlorinated 
solvents and, in addition, it has high deter- 
gency and emulsifiability. 

The manufacturer will be glad to furnish 
literature upon request. 

* 


H-VM-M Expands Personnel 
The Hanson-Van Winkle-Munning Com- 
pany, Matawan, N. J., has announced a 
number of additions to and changes in its 
The in- 


creased personnel will aid the Company in 


technical, sales and service staffs. 


providing wider and better service to its 
customers. 





Paul J. Lalonde has been transferred 
from chemical research activities to engi- 
neering service and development for the 
electrotypers’ and stereotypers’ industry. 
He is a graduate of Rensselaer Polytechnic 
Institute with a degree of Ch.E. and has 
had wide experience .as a member of the 
technical staff of the Hanson-Van Winkle- 
Munning Company. 

— Dr. Otto Kardos has been assigned to the 
post of Research Electrochemist for the 
study of plating solutions. Dr. Kardos re- 
ceived “his Ph DS in ‘hemistry from the 
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University of Vienna and served for a num- 
ber of years as chief chemist of Galvapol 
in that city. Later he was engaged in the 
chemical and electrochemical fields in France 
and the United States, prior to joining the 
H-VW-M organization. 





D. Gardner Foulke has joined the H-V M-M 
technical staff as a process electrochemist. 
Dr. Foulke received his B.S. in Chemistry 
at Jumiata College and an M.S. and Ph.D. 
Until recently he 


at Rutgers University. 
was director of the Analytic Laboratory of 
Foster D. Snell, Inc. He had previously had 
wide experience in the chemical and electro- 
chemical fields. He is a member of the 
American Electroplaters’ Society, the Elec- 
trochemical Society, the American Society 
for Metals, the A. S. T. M. and the American 
Chemical Society. 
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Flat Conveyor Spray Washer 
Announced by Optimus Company 
A flat 


machine, adaptable for cleaning and similar 


conveyor type, spray-washing 
spray operations, as well as for drying, has 
been announced by the Optimus Equipment 
Company, 131 Church Street, Matawan, 
N. J., manufacturers of metal washing and 
drying equipment. 

The new machine will rapidly spray any 
parts which may be handled either in 
baskets, on racks, or simply laid on the 
conveyor. 

The manufacturer states this type of con- 
veyor can be adapted to many different and 
diffcult problers. Special parts can be 
positioned if necessary, and little labor is 
required for loading or servicing. 

Alkaline, acid, solvent type, air drying, 
oil spray, and many similar operations can 
all be handled. Any type of heating can be 
employed, and machine is available in all 
sizes with any variety of horizontal con- 
veyor. 


Tke machine features a long horizontal 


tunnel placed on top of a series of solution 
tanks. A continuous flat conveyor runs the 
length of the tunnel, carrying parts through 
a series of operations. 

Solutions are forced on the parts through 
a battery of spray nozzles by means of a 
powerful pump. Machine is self-contained, 
but it may be connected to any other con- 
veyor-moved operation, thus reducing parts 
handling to a minimum. 


N. A. C. E. Names A. B. Campbell 


Executive Secretary 


A. B. Campbell, formerly Eastern Repre- 
sentative of Hughes Brothers, has accepted 
the position of Executive Secretary of the 
National Association of Corrosion Engineers, 
with headquarters in Houston, Texas. 

Mr. Campbell is a graduate in Electrical 
Engineering of the University of Illinois and 
also has the professional degree of Electrical 
Engineer from that school. From 1915 to 
1920 he was on the faculty of the Engineer- 
ing Extension Department of Iowa State 











CHROMIUM 
NICKEL 
COPPER 


Simple test sets for aid in con- 
trolling plating and other solu- 
tions. 


Write for literature. 


KOCUOUR CU. 


4801 S. ST. LOUIS AVE. 
CHICAGO 32, ILL. 


Specify Kocour Sets from your supplier. 
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ition ¥ a 
: ite College. “From 1920 to 1923 he served as plants of several well-known companies. A 
magh electrical engineer on the Towa Board of coordinated functional color program for an 
Railroad Commissioners. He was an engi- — entire plant is illustrated in a double-page 
said neer on the headquarters staff of the N. E. cutaway drawing. 
oi a L.A. and the E.E. I. from 1923 to 1943, 8 
ge? at which time he joined Hughes Brothers. 
ned, ath Se ag lag! : ae Zialite in New Location 
ated. The new executive secretary is a fellow of 
sain the A. I.E. E. The Zialite Corporation has announced a 
new lIccation for its office and factory as of 
e November 1. The new address is 92 Grove 
Street, Wercester 5, Mass. 
Du Pont Issues Booklet on . iin 
Larger and better manufacturing facilities 
Color Conditioning will enable the company to meet _ its 
Du Pont Color Conditioning for Industry, stepped-up production schedule with greater 
_pre- a new $2-page booklet illustrated in full  ©#s8e and to offer its customers greater 
pted color, is available on request to the Finishes service, 
the Division, Dept. M-6, Wilmington 98, Del. * 
eers, Illustrating and describing years of re- Claud S. Gordon Compeny Issues 
search and practical experience with color : : 
; : 24 ie Bulletin on Xactline 
rical to increase production, improve seeing con- 
and ditions and create a better working environ- A 4-page bulletin, giving a complete 
rical ment, the booklet makes clear the funda- technical description of Xactline Straight 
5 to mental principles on which color condition- Line Temperature Control Instrument has 
1eer- ing is based. been issued by the Claud S. Gordon Com- 
state The ‘“Three-Dimensional Seeing” treat- pany, 3000 S. Wallace Street, Chicago 16, 
ment of machines is depicted with photo- _ Illinois. 
aikis: graphs of actual installations. The Safety Xactline provides new standards of accu- 
Color Code for Industry is also outlined. racy, holding tolerances as close as 1/5 of 
Color conditioning is shown at work in a degree F and on-off cycles as short as 
\- 
[- 
ze 
ELECTRO- 
Columbia Generators embody every feature essential for 
dependable, 24-hour operation. They are built for electro- 
plating service in sizes of 6 to 20 volts, 500 to 20,000 amperes, 
for anodic treatment of aluminum in sizes of 40, 50, and 60 volts, 
500 to 3,000 amperes. Columbia Generators for other eleciro- 
r. lytic processes range from '2 to 250 KW, 100 to 40,000 amperes, 
6 to 60 volts. Write for full information. 
COLUMBIA ELECTRIC MFG. CO. 
a 4519 HAMILTON AVE., N.E. CLEVELAND 14, OHIO 
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three seconds have been attained. One Eugene C. Bosl Appointed ¥ 


model serves all applications. Suitable for H-VW-M Sales Representative 

ovens, furnaces, melting baths, etc., wher- The Hanson-Van Winkle-Munning Com- 

ever a thermocouple can be used. pany has announced the appointment of 
* 


Bakelite Corporation Offers Special 
Illustrated Lecture 

Plastics in Our World Today is the 
theme of a special lecture, illustrated by 
slides and demonstrations, presented by 
Bakelite Corporation. 

Without cost, Bakelite Corporation offers 
this program to leading industrial and civic 
organizations, trade associations, and edu- 
cational groups. 

Due to the size of the display, the presen- 
tation is limited to relatively large audiences. 
As there is only one unit in operation, re- 
quests for booking should be made well in 
advance so that a definite itinerary can be 





followed. | 

Further information can be obtained from ( 
Consumer Relations Division, Bakelite Cor- F 
poration, 300 Madison Avenue, New York, Eugene C. Bosl as a Sales Representative. ; 
17, N. Y. He is now located in the Milwaukee office 





FOR SALE Available for Immediate Shipment 


THE FOLLOWING EXCELLENT USED AND REBUILT ELECTROPLAT- > 
ING MOTOR GENERATOR SETS, WITH FULL CONTROL EQUIPMENT: ; 


2—15,000/7500 AMPERE, 6/12 VOLT, COLUMBIA, 

3—5000/2500 AMPERE, 6/12 VOLT, COLUMBIA, 

1—5000/2500 AMPERE, 6/12 VOLT, EAGER, 

1—4000/2000 AMPERE., 3/6 VOLT, HANSON-VAN WINKLE, 
1—3000/1500 AMPERE, 6/12 VOLT, BENNETT & 0” CONNELL, 
1—2500/1250 AMPERE, 6/12 VOLT, HANSON-VAN WINKLE, 
1—2000/1000 AMPERE, 6/12 VOLT, HANSON-VAN WINKLE-MUNNING, 
1—2000/1000 AMPERE, 10/20 VOLT, CHANDEYSSON, 25° UNIT, 
1—1500/750 AMPERE, 6/12 VOLT, HANSON-VAN WINKLE, 
1—1000/500 AMPERE, 6/12 VOLT, HANSON-VAN WINKLE, 
4—1000/500 AMPERE, 6/12 VOLT, CHARLES J. BOGUE, 

1—500 AMPERE, 6 VOLT, HANSON-VAN WINKLE, 

1—300 AMPERE, 6 VOLT, HANSON-VAN WINKLE, 

1—200 AMPERE, 714 VOLT, HOBART, 

1—200 AMPERE, 714 VOLT, CHANDEYSSON, 

1—150 AMPERE, 714 VOLT, HOBART, 

2—125 AMPERE., 15 VOLT, KIMBLE, 

1—125 AMPERE, 714 VOLT, CHANDEYSSON, 

1—100 AMPERE, 714 VOLT, WEIDENHOFF. 


ANODIZING MOTOR GENERATOR SETS: , 


1—1000 AMPERE, 50 VOLT, CHANDEYSSON, Synchronous motor, 

1—500 AMPERE, 24 VOLT, HANSON- VAN WI NKLE, 

1—HANSON-VAN WINKLE-MUNNING CO. SEMI-AUTOMATIC ee OUTFIT— 
PRACTICALLY NEW—For Cyanide Plating—24 ft. x 4 ft. x 3 

1—MEAKER SEMI-AUTOMATIC CONVEYOR UNIT—For Cyanide Plating. Excellent 
Condition. 20 ft. x 31% ft. x 4 ft. 


M. E. BAKER COMPANY 223S)D NEY SURES 











1346 Tue Montsiy Review L 











Com- 


nt of 





tative, 


- office 





EVIEW 





of the Company, after an intensive training 
program at Matawan. 

Mr. Bosl is a graduate of the Milwaukee 
State Teachers College, with the degree of 
Bachelor of Education in Chemistry. Prior 
to coming with the Hanson-Van Winkle- 
Munning Company, Mr. Bos! served as a 
Lieutenant in the U. S. Navy and before 
the war he was an instructor in chemistry 
at the Milwaukee Vocational School. 

* 
Amercoat Issues Bulletin on 
Protecive Coating 

A com prelensive 8-page technical bulle- 
tin, streamlined for ready reference, giving 
factual information in condensed form about 
the entire Amercoat line, has been issued 
by the Amercoat Division, American Pipe 
and Construction Company. 

Chart shows all characteristics and prop- 
Also, 


it is a ready guide for selecting the proper 


erties of Amercoat plastic coatings. 


coating, preparation of the surface, and 
application methods on steel, concrete and 
wood. In addition, cost per square foot for 
materials, with area formulae, is provided. 


A copy of this chart will be sent free on 


request. Write Amercoat Division, Ameri- 
can Pipe and Construction Company, P. O. 
Box 3428, Terminal Annex, Los Angeles 54, 
Calif. 
e 
Kerr Releases Catalogues on Industrial 
Precision Casting 

Two catalogues, Fundamentals of Preci- 
ston Casting and Precision Casting Equip- 
ment and Materials have just been released 
by the Kerr Manufacturing Company, 6081 
12th Street, Detroit 8, Mich. 

The first booklet traces the origin of the 
“lost wax method” as employed by the 
Chinese over 2,000 years ago and the mod- 
ern application of this method to the field of 
industrial precision casting. 

The second booklet illustrates and de- 
scribes the specialized materials and equip- 
ment necessary to achieve the close toler- 
ances demanded by present-day industry 
for volume production. 

The purpose of these publications is to 
encourage designers and engineers to ex- 
plore and plan for the great possibilities of 
industrial preeision casting in future manu- 
facturing procedures. 





Speed Up and Improve 


ELECTROPLATING 


with the R-A SELENIUM RECTIFIER 


or higher. 





9 volts—2000 amperes 

9 volts—1500 amperes 

9 volts—1000 amperes 

9 volts— 500 amperes 
18/9 volts—500/1000 amperes 

6 volts—2000 amperes 

6 volts—1500 amperes 

6 volts—1000 amperes 

6 volts— 500 amperes 
12/6 volts—500/1000 amperes 


Make your selection of these completely self-contained 
Selenium Rectifiers with meters, off-on switch and step- 
less variable control. 
multiple arrangements to obtain 5000 and 10,000 amperes 


Standard: units can be used in 


WRITE TODAY FOR THE R-A WAY 


Rectifier Divison 


RICHARDSON-ALLEN CORPORATION 


15 West 20th Street 


DEcEMBER, 1946 


New York 11, N. Y. 
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Shown on flat car, one hundredth fully automatic plating machine shipped out of The 


Udylite Corporation. ms 

1e 

District Engineers Appointed Frank H. Marchand, District Manager; Ray | the | 

by Torrington Company G. O'Connell and C. R. Recor, District Engi- | sam 

The Torrington Company, Torrington E 





: neers. At Torrington, Conn., Cincinnati, 
Conn., and South Bend, Ind., has announced : ape pig for 
Ohio, and Los Angeles, Calif., new District hil 

whl 


the following District Engineer appoint- 
Engineers are, respectively, Buell D. Dean, | Any 


ments in connection with the company’s 
anti-friction bearing activities: Chicago, Ill, Fred J. Norman and Frank B. Tipton. and 

B 
for | 


HARRISON 4-A PRODUCTS Soe 
Quality and Uniformity at All Times 





Buffing and Polishing Compounds 
that Increase Production 





Try our cement and thinner instead of glue 
ready for use—no cooking—use abrasive 
cold. 

Write us about any special problems you 
may have. We will be glad to help you solve 
them, and will send samples of any of the | 
compounds we manufacture for Cutting, Cut & 
Color, and Mirror Finishing. 


HARRISON & COMPANY 
Haverhill, Mass. 














D 
1348 Tue Montaiy Review ™ 








The 


r; Ray 
Engi- 
innati, 
istrict 
Dean, 





REVIEW 





Epwarp 


Twins Serve Same Industry 
Edward F. 


born in 


and Edwin A. Stack are twins, 
1913, graduated in 

Chemical Engineering from Notre Dame in 
| the class of ’39 and now both are serving the 
' same industry. ce 


Chicago in 


Edward is Technical Sales Representative 
i MacDermid in the Chicago territory, 


while Edwin, after being released from the 
Army, has joined the Udylite organization 
and also is serving in the Chicago area. 


Both are members of the American Society 
for Metals and the 
Society. 


American Electroplaters’ 











EDWIN 


DEcEMBER, 194€ 













of KALAMAZOO ) 


"ABRASIVE 
BELT GRINDER 


Eliminate costly hand filing, grinding, 
deburring and many other operations 

. There are “101” applications for 
the 400 in your plant. Write for bulletin. 





Kalamazoo 54, 


1613 Douglas Ave. e 





| Custom Luilt 


tor ishing. 
Pickling and Plating 


 @ For 39. years leading manu- 
 facturers hove relied on Kirk & 
Blum for custom-built tanks to 
meet their individual production 
- requirements. _ 
We are equipped to febricete 
tanks of Steel, Lead or. Rubber 
Lined, Monel Metal, Stainless Steel, 
_ Copper, Aluminum, Inconel, etc. 
Tanks are supplied with or with- 
out-exhaust ducts and fans as con- 
ditions or specifications indicate. 


KORK-§iLum 
The KIRK & BLUM Mfg. Co. 


2887 Spring Grove Ave. 
Cincinnati 25, Ohio 
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spel/s EFFICIENCY— 
ECONOMY 


Improves appearance of, and 
brightens your zinc deposit by 
removing heavy metal im- 
purities from cyanide zinc 


plating solutions. 


SULPHUR PRODUCTS CO. 


Greensburg 9, Pa. 
¢€ * 








“YANKEE BRAND” 


PROGRESSIVELY BETTER 
ABRASIVE COMPOUNDS 


Tailored to fit all 


finishing requirements. 


Inquiries respectfully 
solicited 


* 
E. E. SEELEY COMPANY 


(est. 1919) 
Manufacturers 
BUFFING COMPOSITIONS 
FOUNDRY FACINGS 


900 Housatonic Ave., Bridgeport, Conn. 
Tel. 5-0943 
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Best's Safety Directory 


The Alfred M. Best Company announces, 
through its Safety Engineering Division that 
the first annual edition of Best’s Safety Direc- 
tory—the first complete reference volume of 
all known safety products—is now off the 
press and ready for distribution. 
For the first time in one volume, this 
directory presents to management, safety 
directcrs, purchasing agents, plant superin- 
tendent, and industrial medical personnel an 
“encyclopedia” covering essential informa- 
tion on over 1,000 products, devices and 
equipment used in safety, first-aid, hygiene, 
health conservation and fire protection. 
By telling in a nutshell “what safety pro- 
duct to use,” “when to use it,” “how to use 
it,” and “where to get it,” Best’s Safety Direc- 
tory helps to prevent accidents, decrease 
production costs and eliminate time and 
energy normally wasted when writing, 
‘phoning, or ‘hunting around’ for. safety 
information by 
1—Listing all safety products and all the 
latest improvements. 

2—Describing the hazard and the “remedy”. 

3—Pointing up the need and field of use of 
each product. 

4—Giving the names and addresses of manu- 
facturers, distributors and local dealers. 

It is cross-indexed and contains a compre- 
hensive, topical index which makes for easy 
use. 

The price is $5.00 and it can be obtained 
from the home office of the Alfred M. Best 
Company, 75 Fulton Street, New York City 
7, or at any of its branch offices located in 
Atlanta, Boston, Chicago, Cincinnati, Dallas 
or Los Angeles. 


Pickling and Washing Machine 
Introduced by Goodrich 


A four-page broadside on its recently 
introduced spray-type pickling and washing 
machine has just been published by The 
B. F. oodrich Company, Akron, Ohio. 

The broadside recites the advantages of 
the machine’s operation over the old type 
dip method of pickling and washing, and 
illustrates with sketches each of these. The 
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machine, lined with rubber by the company’s 
famous Vulcalock process, is individually 
engineered for each specific operation. 


Allegheny Ludlum Steel 
Offers Two Motion Pictures 

For the first time in the history of steel 
making, the vivid changes occurring during 
a heat within the walls of an electric arc 
furnace now may be seen in actual colors 
through the eyes of the motion picture 
camera. 

A dramatic, 15-minute picture story 
entitled “Melting of Huron Die Steel’, 
produced for the Allegheny Ludlum Steel 
Corporation at its Dunkirk, N. Y., plant, 
graphically reveals what the human eye 
never has been able to observe—the true 
color of the molten steel and slag. 

Slag covering the molten steel is first 
shown, followed by shots of the true color 
of the steel itself as the slag is broken apart. 
Animated diagrams describe the melting 
process from the moment the scrap is placed 
in the furnace until the pure stainless steel 
is poured into the ladle. 

“Melting of Huron Die Steel” is available 
free of charge for technical and lay audi- 
ences. It also is the first of a series that 
will tell the story of tool steel from its 
beginning through to the finished product. 

Another new Allegheny Ludlum film, also 
available for free showings, is entitled 
“Corrosion” and contains an explanation 
of the mechanism of corrosive attack and 
the development of stainless steels. 


Engineering Company Consolidates 

On October 2, 1946, the business of Eastern 
Engineering Company was consolidated with 
Automatic Signal Corporation of East Nor- 
walk, Conn., and taken over by a consoli- 
dated corporation, Eastern Industries, In- 
corporated. 

The consolidated company has much 
greater manufacturing, sales and financial 
facilities than Eastern Engineering Company 
had, and it is anticipated that a material 
increase in operations will result. Substan- 
tially the same personnel will be in charge of 
operations. 


DrcemBer, 1946 








AdmmonS 


Of KALAMAZOO 


BACKSTANDS 


CONVERT 
GRINDERS-POLISHERS 
into high production 








Hammond Variable Speed 
Polishing Lathe and No. 3 











Backstand installation. 


1613 Douglas Ave. e Kalamazoo 54, Mich. 





ACID AND ALKALI PROOF 
LININGS AND MORTARS 


ACID PROOF 
CONSTRUCTION 


THE CEILCOTE CO. 


Consulting and Research Engineers 


750 ROCKEFELLER BLDG. 
CLEVELAND, OHIO 
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Headquarters 


for 
Buffs—Cleaners 
Buffing Compositions 
Nickel Anodes 
Chemicals 
General Supplies 
Equipment 


JACOB HAY CO. 


(NOT INC.) 


4014 WEST PARKER AVENUE 
CHICAGO, ILL. 









for preparing 
metal surfaces 
prior to finishing 


PBRMAG Cleaning Com- 
pounds are solving the tough 
cleaning problems on metal 
surfaces quickly and easily. 

Electroplaters find man 
advantages with PERMAG— 
time is saved, cost is reduced 
and better work is done. 


Our Service Technicians 
will be glad to aid whenever 
you have an extra difficult 
problem. 


Write or *phone. 
Magnuson Products Corp. 


Mfrs. Specialized Cleaning Compounds 


50 Court St. Brooklyn 2, N. Y. 


RMAG 








In Canada: Canadian PERMAG Products Ltd. 
Sermon = i NNR R 
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C. R. Dobson Elected to V-P Berth 
at H. K. Porter Company 





H. K. Porter Company, Inc., has an- 
nounced the election of C. R. Dobson as 
Vice-President in Charge of Operation. 

Mr. Dobson, formerly Chief Industrial 
Engineer of the Jones & Laughlin Steel 
Corporation, will supervise operations of the 
seven Porter manufacturing plants. 

* 


Myron Norman Appointed 
to Butcher Company Post 

The L. H. Butcher Company announces 
the appointment of Myron Norman to the 
staff of the Metal Plating and Polishing 
Division in its Los Angeles office. 

Mr. Norman is a graduate of the Massa- 
chusetts Institute of Technology of 39 
with a Bachelor of Science degree in Elec- 
tro Chemical Engineering. Following his 
graduation he became associated with the 
Aerovox Corporation as assistant to the 
Electro Chemical Engineer. 

For the six years immediately prior to 
his connection with the L. H. Butcher 
Company, Mr. Norman was actively en- 
gaged with the Navy Department in Elec- 
tronic Engineering on the east coast. In 
addition, he later became Project Engineer 
in charge of certain phases of the develop- 
ment and production of infrared signalling 
and detection equipment extending from 
the Research and Laboratory stages to 
metal finishing in the final production. 
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BRANCH DIRECTORY 
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A. E. S. OFFICERS 








President. 


First Vice-President. 





.F. K. SAVAGE 


“The Sidiinas Meaciabein Company, Maen Ill. 


.K. M. HUSTON 


3208 Ty nile. hem, Betlnuee, Md. 


Second Vice-President. . 
Third Vice-President. 
Past President. . 


Executive Secretary. . 


184 South Main Street, W. Hartford 7, Conn. 


.SAM S. JOHNSTON 


Weirton Steel Co ompany, Ww sien, W. Vv a. 


..ARTHUR W. LOGOZZO 


..W. L. PINNER 


Weudaille-Morshay Cc nsentaibin, Detoit 11, Mich. 


.A. K. GRAHAM 


Pp. 0. Box 168, Seedbabian. Pa. 


ADELAIDE, AUSTRALIA. Acting Secre- 
tary G. N. Dixon, G. P.O. Box 428D, 
Adelaide, Australia. 

BALTIMORE-WASHINGTON meets first 
Tuesday of each month, in October, 
December, February and April at the 
Engineers’ Club, Baltimore, Md, and in 
November, January, March and May at 
Kenesaw Apts, Washington, D. C. Sec- 
retary-Treasuer, L. G. Tubbs, 7011 Ken- 
leigh Road., Baltimore 12, Md. 

BOSTON meets first Thursday each month 
at Hotel Statler, Boston, Mass. Secre- 
tary, Dr. George P. Swift, 53 Galen St., 
Watertown 72, Mass. 

BRIDGEPORT meets first and third Fri- 
day of each month at Barnum Hotel. 
Secretary-Treasurer, Joseph G. Sterling, 
134 Colony Street, Bridgeport 8, Conn. 

BUFFALO meets second Friday of each 
month at Hotel Statler, Buffalo, N. Y. 
Secretary, J. A. Kushner, 316 Winslow 
Avenue, Buffalo 11, N. Y. 

CHICAGO meets second Friday of each 
month at 8 P. M., at Atlantic Hotel. 
Secretary, M. H. Longfield, 1528 S. 61st 
Avenue, Cicero 50, IIl. 

CINCINNATI meets on fourth Wednesday 
of each month at 8 P. M., at the Engi- 
neering Society Headquarters, McMillan 


DrEcEMBER, 1946 


Street and Woodburn Avenue, Cincin- 
nati, Ohio. Secretary-Treasurer, Charles 
Nuzum, 1240 Amanda Place, Cincinnati 
5, Ohio. 

CLEVELAND meets first Friday of each 
month in Cleveland Hotel, at 8 P. M. 
Secretary-Treasurer, George B. Svenson, 
2059 Hamilton Ave., Cleveland 14, Ohio. 

COLUMBUS meets first Friday of each 
month at the Battelle Memorial Institute 
Auditorium, 505 King Avenue, Colum- 
bus 1, Ohio, at 8 P. M. Secretary, John 
G. Beach, Battelle Memorial Institute, 
Columbus 1, Ohio. 

DAYTON meets second Friday of each 
month at the Engineers Club, Dayton, 
Ohio. Secretary-Treasurer, Ralph L. Cline- 
felter, 365 W. Hayes St., West Milton, Ohio. 

DETROIT meets the first Friday of each 
month at the Hotel Statler. Secretary- 
Treasurer, F. L. Clifton, 16536 Inverness, 
Detroit 21, Mich. 

GRAND RAPIDS meets second Friday 
of each month, 7:30 P. M., at the Rowe 
Hotel. Secretary, R. Perkins, 916 Fair- 
mount Street, S. E., Grand Rapids 6, 
Mich. 

HARTFORD meets third Monday of each 
month at Hotel Bond, Hartford, Conn. 
Secretary, F. W. Smith, 46 Cottage 
Street, Meriden, Conn. 


1868 
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INDIANAPOLIS meets first Wednesday 
of each month at Fox Steak House, 
1207 Washington Street. Secretary-Treas- 
urer, Carl Niehaus, 937 N. Capitol Ave., 
Indianapolis, Ind. 


JACKSON-LANSING meets second Tues- 
day of each month at the Home Dairy 
Co. in Lansing. Secretary-Treasurer, U. 
J. Forsyth, 1816 Ada St., Lansing 10, 
Mich. 

LANCASTER meets second Friday of 
each month at 8 P. M., at Thaddeus 
Stevens Industrial School, Lancaster, Pa. 
Secretary-Treasurer, H. Clay Brubaker, 
881 Manor Street, Lancaster, Pa. 


LOS ANGELES meets second Monday of 
each month, at 6:30 P. M., at Hotel 
Cabrillo, 11th and Broadway. Secretary- 
Treasurer, E. R. Holman, P. O. Box 
2649, Terminal Annex, Los Angeles 54, 
Calif. 


MELBOURNE, AUSTRALIA. Secretary, 
L. A. Francis, G. P. O. Box 4502. 


MILWAUKEE meets first Friday of each 
month .at the Red Arrow Club, 774 N. 
Broadway. Secretary-Treasurer, James 
Durnford, 2370 N. 32nd Street, Milwau- 
kee 10, Wis. 

' MONTREAL meets _ first Tuesday of 

each month at Mount Royal Hotel, Mon- 

treal, Quebec, Canada. Secretary-Treas- 
urer, William L. Glover, 754 Second 

Avenue, Verdun 19, Quebec, Canada. 


NEWARK meets first and third Friday 
of each month at Hotel Robert Treat, 
Newark, N. J., at 8 P. M. Secretary- 
Treasurer, George Wagner, 1130 S. Long 
Avenue, Hillside, N. J. 


NEW HAVEN meets second Tuesday of 
each month alternating between Sterling 
Chemistry Laboratory, Yale University, 
and Hotel Taft. Secretary-Treasurer, B. 
J. Gaffney, 40 Filbert Street, Spring Glen, 
Hamden 14, Conn. 
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NEW YORK meets second and fourth 
Fridays of each month, in the Hotel 
Pennsylvania, 7th Avenue and 33rd Street, 
New York, N. Y. Secretary-Treasurer, 
Franklyn MacStoker, 25 Princeton Street, 
Garden City, L. I., N. Y. 

PHILADELPHIA meets fourth Friday of 
each month, in the Harrison Laboratory 
Building, University of Pennsylvania, 
34th and Spruce Streets. Secretary, 
Paul Mentzer, Sr., 7242 Bingham Street, 
Philadelphia 11, Pa. 

PITTSBURGH meets third Thursday of 
each month at 6:30 P. M., at the Keystone 
Hotel, Pittsburgh, Pa. Secretary-Treas- 
urer, R. A. Dimon, 210 Semple Street, 
Pittsburgh 13, Pa. 

PROVIDENCE-ATTLEBORO meets the 
third Monday of each month at the 
Providence-Baltimore Hotel. Secretary- 
Treasurer, Charles C. Chace, 11 Friendly 
Road, Cranston 10, R. I. 


ROCKFORD meets second Monday of each 
month at the Faust Hotel, Rockford. 
Secretary, E. J. Budden, 122 Twelfth 
Street, Rockford, IIl. 

ROCHESTER meets third Friday of each 
month at the Hotel Seneca, Rochester, 
N. Y. Secretary, Robert L. Flint, 78 
Durand Drive, Point Pleasant, N. Y. 

SAN FRANCISCO meets the second Thurs- 
day of each month, alternating between 
St. Julien Cafe in San Francisco and Vic- 
tor’s and Roxies’ Cafe in Oakland. Sec- 
retary-Treasurer, F. W. Huntington, 1621 
Lafayette St., Alameda, Calif. 

SPRINGFIELD meets the fourth Monday 
of each month at the Hotel Charles. 
Secretary-Treasurer, Paul Lyman, Millers 
Falls Company, Greenfield, Mass. 

ST JOSEPH VALLEY. Secretary, Ray- 
mond A. Friend, 1435 Howard Street, 
Niles, Mich. 

ST. LOUIS meets second Wednesday of 
each month at the York Hotel, 6th and 
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_— Market Sts. Secretary-Treasurer, E. _al® pany, $29 20th Street; Toledo, Ohio. 
Hotel R. Hunleth, 4415 Michigan Avenue, rte _ Secretary, Gaston Bérgeman, 703 Pine 
dent Louis, Mo. Street, Fremont, Ohio. 
wees, SOUTHEASTERN meets second Thursday ...¢TORONTO meets ‘second Friday of each 
treet, of each month at the Robert Fulton Hotel, month at Royal York Hotel. Secretary, 
114 Lucky St., N. W., Atlanta, Georgia. Leonard W. Wray, 105 Ronan Avenue, 
uy of Secretary, William T. Weymouth, 173 * Toronto 12; Ont., Canada. 
atory Clay St. S. E., Atlanta, Georgia. TWIN CITY meets first Monday of each 
ania, SYDNEY, AUSTRALIA. Secretary-Treas- month, October through June, at the 
tary, urer, John Godfrey, P. O. Box 31, Au- Covered Wagon Cafe, Lodge Room, 114 
reet, burn, N. S. W., Australia. S. 4th Street, Minneapolis. Secretary- 
SYRACUSE meets second Friday of each Treasurer, Robert L. Buckley, 318 Build- 
= month at Bowne Hall, Syracuse Univer- ers Exchange, Minneapolis 2, Minn. 
ate. sity, Syracuse, N. Y. Secretary, N. Fs WATERBURY meets second Friday of the 
reet, Murphy, 523 Allen St., Syracuse 10, N. Y- month at Elton Hotel. Secretary-Treas- 
TOLEDO meets first Thursday of each surer, Spencer L. Henn, P. O. Box Dr. B, 
the month at the office of Vic Miner Com- Cheshire, Conn. 
the 
ndly cdi commended. 
2ach 
ord. 
lfth THE [MUNNING] LINE 
ach 
> —Higher Quality 
q These are difficult times for the metal finisher to keep going, 
Irs- due to shortages in first one item and then another. 
.. q Nobody can supply material which is non-existent; but it 
“tn _pays best to deal with a firm with wide supply connections. 
621 Such a firm can often procure from some source a particular 
q article which cannot be secured at all by someone with more 
lay limited connections. 
les. 
ers 
MUNNING: & MUNNING, INC. 
y- Designers - - Engineers - - Manufacturers 
™ Main Office and Pleat, 202-208 Emmett St., Newark 5, N. J. 
ait New York - Philadelphia - - Woonsocket, R. |. 
nd 
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K®& 
KN te, IN YOUR POLISHING ROOM AND 
@ ” g© | GREATLY REDUCE YOUR COSTS? 
(oO) 


eX: «q Ss 


DW BW SDS 
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Whether you 
handles, watc 
something els i 
Machine with ont rator will give you 
floor space — 
than a number of Yathes each with its 
own operator. ee oe : 
Not only that but each piece will be ~ 
polished evenly over Gif surfaces and 
every piece will look li e@ every other . 
piece because they are all presented to * - lil - 
the wheels in the same maner. __ fodietis id a anemone 
Thus Udylite Polishing Machines permit |... ee se eee 
you to economize on floor space, ma- . 
chinery, machine maintenance and’ man’ 
power—also to do higher qualify work 
with operators who need not ke as 
highly skilled as lathe hands. Vee 


















Asimple investigation will show you how 4 
quickly you could amortize an installq- > 
tion in your plant. Why not ask a Udylite 
engineer to make such an investigation. \ % i secant 
Udylite Rotary. Polishing Machine 
equipped with indexing mechanism. 
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Finishing 

Foremen: 

We can prove BURNS STEEL 
SHINE meets every require— 
ment in cutting and color-— 
ing Stainless or Carbon 
Steels -— from sharp cuts 
without color to producing 
mirror finishes. Detail 
problems to us for samples 
of the right grades. 


E. Reed Burns Mfg. Corp. 
Brooklyn 11, N. Y. 
Since 1888 


The ‘‘Know How’’ People 
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To Your 
Community 
Chest 




















For a Fine Finish— 


Get a Good Start! 


You can make no better 
beginning than by taking ad- 
vantage of our 54 years of 
experience in pioneering and 
developing equipment and 


methods for solving 


BUFFING and POLISHING 
problems. Consult us today. 


Dees 
—a-enen. 
For Sale 








Slightly Used 
BUFFS 


LOOSE & SEWED 
ANY QUANTIT? 
ALL SIZES 


Michigan Buff Go., Inc. 


4054 BEAUFAIT AVE. 
DETROIT (7) MICHIGAN 
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Write for Folder Al 
describing this sensational cyanide, 


bright copper plating process. 


_MAC DERMID INCORPORATED, Waterbury 88, Connecticut 
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SOFT SATIN FINISH 





for 
PeLttl 


COMPACTS 














The LEA Satin Finish enhances the attractiveness of this compat 
designed by the Zell Company, Fifth Avenue, New York. This LE 
Method with the proper grade of LEA Compound, selected by 
with the technical assistance. of LEA engineers, is producing a fini 
of unusual beauty and at the same time cutting production cos 


When burring, buffing or polishing enter the productié 
picture in your post-war program, consult LEA. We offert 
services of Finishing Engineers to analyze your proble 

plus a wide selection of “greaseless” and ‘no-free-greas 
compositions to assist you in cutting costs, increasing p 

duction and raising the quality of your finishing. 


cut LEA MANUFACTURING C¢ 











16 CHERRY AVENUE WATERBURY 86 CONNECTIG 


“— mi! 





